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drcomstanoe  which  made  him  delegate  it  for  a  time  to  other  hands.  If  he  bate  not  some  skin 
which  recommends  him  to  the  flumer,  some  prodnct  for  which  the  fumer  wUl  gi^e  him  com,  he 
must  himself  return  bito  his  doe  place  among  the  planters.  And  the  profiissloD  bas^  fan  all  eyes, 
its  ancient  charm,  as  standing  nearest  to  God,  the  llrst  caase.'* 

**diit  nineteenth  century  is  the  age  of  tools.''— Ancnon. 
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INTRODUCTORY. 


To  Sis  Excellency  3q>ss  M.  Palmbb,  Oovemor  qf  lUmoie : 

In  accordance  with  my  daties  as  Oorresponding  Secretary  of 
the  Board  of  Tmstees  of  the  IllinoiB  Industrial  UniyerBity,  I  sab- 
mit  herewith  their  Third  Annaai  Beport,  including  the  Proceed- 
ings of  the  Board  of  Trustees  and  of  their  Executive  Committee,  and 
Beports  of  the  Agricultural  Lectures  and  Discussions  held  at  the 
University,  at  Oentralia  and  at  Kockford,  during  the  past  year. 

The  Treasurer  gives  a  full  financial  exhibit  on  pages  85,  86  and 
87,  covering  the  year  of  the  report. 

Daring  the  year  covered  by  this  report,  as  may  be  seen  by  re- 
ference to  the  circular  and  catalogue,  8  professors,  2  non-resident 
professors,  5  teachers  and  assistants  of  professors,  and  4  assistants 
on  the  farm  and  in  the  garden  and  shop,  have  been  employed ; 
180  students  are  enumerated  on  the  catalogue,  representing  46  of 
the  102  counties  of  Illinois,  and  8  other  States.  Classified  accord- 
ing to  the  studies  pursued,  61  are  in  the  Agricultural  Course,  49 
in  the  Elective,  43  in  the  Mechanical,  19  in  the  Military,  and  8  in 
that  of  Civil  Engineering. 

The  current  academic  year — ^no  report  of  which  is  included  in 
the  following  pages — ^has  opened  under  very  hopeful  auspices. 
The  number  of  students  is  increased  to  over  200,  representing  60 
counties  of  Illinois,  and  7  other  States ;  and  the  single  building 
used  for  dormitories,  recitation  rooms  and  cabinets,  is  already 
crowded  to  overfiowing.  Students  are  occupying  the  basement 
rooms,  in  the  want  of  better,  at  some  risk  of  health.  Thirteen 
teachers  are  obliged  to  make  the  best  shift  they  can,  with  8  recita- 
tion rooms,  BO  limited  in  their  capacity  that  some  of  the  larger 
dasees  must  recite  in  installments,  and  professors  are  compelled 


vm 

to  teach  the  same  lessonB  twice.  The  time  has  already  arrived 
when  a  large  extension  of  the  capacity  of  the  University  seems 
necessary,  to  famish  proper  means  of  culture  to  the  young  men 
and  women  of  our  State  who  desire  the  ^'new  education,''  which 
it  is  the  duty  of  the  Industrial  University  to  furnish. 

A  committee  appointed  by  a  convention  held  at  Bloomington  in 
March  last,  to  visit  the  Illinois  Industrial  University,  and  report 
npon  its  management,  state  that  on  the  20th  and  21st  of  Septem- 
ber, 1870,  they  found  191  male  students  and  14  female  students  in 
attendance,  and  that  the  classes  were  composed  about  as  follows, 
each  student  pursuing  three  or  more  studies : 

History :  taught  by  lectures  to  all  the  students. 

Agriculture  and  Horticulture 60 

Mechanics  and  Oivil  Engineering • 54 

Chemistry 65 

Oomparative  Anatomy 15 

Mathematics 188 

Military  Tactics 23 

Commercial 50 

English  Literature,  etc 92 

German «...  68 

French 27 

Latin 20 

Greek 0 

These  figures,  made  by  gentlemen  outside  the  University,  are 
iven  because  the  statement  has  been  repeatedly  made  and  be- 
lieved that  the  Trustees  of  the  University  were  perverting  its 
funds  to  uses  not  intended  by  the  Congressional  grant,  and  were 
teaching  the  ordinary  collegiate  studies  in  the  old  way. 

Only  a  visit  to  the  institution  is  needed  to  dispel  these  fallacies. 
While  it  is  not  hoped,  nor  can  reasonable  be  yet  expected  that  all 
the  proposed  and  desirable  ends  have  yet  been  secured,  it  is  ap- 
parent  to  the  visitor  that  the  institution  is  tending  in  the  right 
direction.  The  Latin  and  Greek  languages,  which  occupy  a  chief 
place  in  our  ordinary  colleges  are  perhaps  studied  less  than  they 
deserve.  German  and  French,  as  of  greater  practical  importance, 
not  only  as  means  of  communication,  but  as  containing  a  large 
mass  of  scientific  and  agricultural  literature,  are  largely  studied. 
The  important  relation  which  chemistry  sustains  to  agriculture 
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and  the  mechanic  arts,  is  recognized  in  the  interest  that  crowds 
the  somewhat  contracted  limits  of  that  department,  with  students. 
The  advanced  class  in  chemistry  nearly  fills  the  24  tables  of  the 
working  laboratory,  and  the  new  class  of  nearly  60  members  over- 
flows the  recitation  room,  and  will  soon  need  a  place  for  work. 
Agriculture  and  mechanics,  besides  being  made  the  objects  of  di- 
rect study  in  the  class-room,  are  being  extensively  illustrated  and 
taught  in  the  fields  and  shops.    A  large  experimental  orchard, 
comprising  1,200  varieties  of  apples,  is  already  planted  and  grow- 
ing thriftily ;  400  varieties  of  pears,  besides  varieties  of  peaches 
and  other  fruits,  are  propagating  for  farther  planting,  and  will  be 
ready  by  the  time  the  sites  on  which  they  are  to  be  planted  can 
be  properly  ameliorated  by  drainage  and  tillage.    A  green-house 
already  been  two  years  in  use,  and  a  larger  glass  structure 
has  just  been  finished  which  is  expected  to  receive  some  liberal 
donations  of  valuable  exotic  plants,  especially  those  known  in  com- 
merce— such  as  the  Date,  Sago  and  Fan  Palms,  Pine  Apple,  etc. 
A  large  collection  of  young  forest  trees  of  the  more  valuable  spe- 
cies, for  lumber,  etc.,  has  been  made  in  the  nurseries.    These,  as 
they  attain  suflScient  size,  are  to  be  transplanted  into  permanent 
plantations,  to  test  the  values  of  the  diflFerent  species  for  this  pur- 
pose.    The  experimental  grounds  are  still  under  process  of  prepa- 
ration by  thorough  tile-draining,  which  is  being  done  by  student 
labor.    Two  large  and  convenient  barns  have  been  erected  on  the 
experimental  and  stock  farms,  with  due  regard  to  economy  and 
thoroughness  of  construction. 

In  the  somewhat  crowded  space  of  the  shops,  the  mechanical 
students  are  not  only  performing  a  limited  amount  of  labor  as  a 
means  of  instruction,  but  are  furnished  with  remunerative  employ- 
ment, which  might  be  indefinitely  extended  by  an  enlargement  of 
the  shop,  and  furnish  facilities  for  other  work.  At  present  these 
btudents  are  engaged  in  the  making  of  patterns  for  foanderies,  stuff 
for  picture  frames,  and  the  frames  themselves,  and  have  lately  fin- 
ished the  work  of  fitting  and  putting  up  the  steam  heating  appa- 
ratus in  the  University  building,  at  a  total  cost  of  material,  freights, 
etc,  of  ?1,469  83,  being  more  than  §500  less  than  the  amount 
appropriated  by  the  Executive  Committee  for  the  purpose,  and 
more  than  $3,500  less  than  the  amount  for  which  responsible  par- 
ties were  willing  to  contract  to  do  the  work.    The  zeal  and  inter- 


est  shown  in  this  department  enforce  the  importance  of  giving  it 
the  aid  which  the  Board  of  Trustees  asked  two  years  ago,  but 
which  the  General  Assembly  did  not  consider  it  best  to  grant 
It  seems  specially  desirable  that  the  St^ite  or  private  monificenoe 
should  furnish,  the  requisite  presses,  types,  etc.,  for  a  printing 
office  and  bindery,  which  would  furnish  farther  employment  for 
students,  and  economise  the  expenses  of  the  TTniversity.  B.  Hoci 
&  Co.,  of  New  York,  have  presented  the  Cornell  University  with 
a  steam  cylinder  press  valued  at  $8,260.  The  example  is  worthy 
of  imitation ;  and  the  fact  of  an  University  press  at  Cornell  Um 
day,  whose  foreman,  compositors,  pressmen  and  engineer,  are  aL 
matriculated  students,  and  whose  work  is  done  well,  proves  tha^ 
the  idea  is  practicable. 

Thus  far,  I  have  spoken  of  the  work  of  the  University,  and  it: 
wants  in  the  direction  of  teaching  and  furnishing  the  means  o 
self-suppoi*t  to  the  young  men  and  women  who  are  thronging  it: 
lecture  and  recitation  rooms.  It  may  be  proper,  also,  to  say  som^ 
what  of  a  work  not  less  important,  but  hitherto  somewhat  imprac^ 
ticable.  I  mean  that  of  originating  knowledge — especially  in  ag 
riculture — by  observation  and  experiment,  and  the  ultimate  elimi- 
nation of  a  science  of  agriculture  from  the  facts  so  collected.  The 
charter  of  the  University  looks  to  this,  and  makes  it  the  duty  of 
the  Corresponding  Secretary  of  the  Board  of  Trustees  to  issue  cir- 
culars, directions  for  procuring  needful  materials  for  conducting 
experiments,  and  eliciting  instructive  information  from  persons  m 
various  counties,  selected  for  that  purpose,  and  skilled  in  any 
branch  of  Agricultural,  Mechanical  and  Industrial  Art;  and  to  do 
all  other  acts  needful  to  enable  him  to  prepare  an  annual  report 
regarding  the  progess  of  the  University  in  each  department  there- 
of— ^recording  any  improvements  and  experiments  made,  with 
their  costs  and  results,  and  such  other  matters,  including  State, 
industrial,  and  economical  statistics,  as  may  be  supposed  useful. 
The  desirability  of  doing  all  this,  is  sufficiently  manifest.  There 
has  been  on  the  part  of  the  State  Agricultural  Society,  and  of  the 
State  Board  of  Equalization,  urgent  and  repeated  requests  made 
for  statistics ;  and  the  importance  of  experimentation,  if  less  urged, 
is  still  strongly  felt.  But  if  there  be  no  power  to  require  statistics, 
the  duty  of  collecting  them  can  avail  little,  and  must  be  limited  to 
recording  and  reprinting  what  has  already  appeared  elsewhere. 
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Henoe,  it  has  not  been  deemed  desirable  to  attempt  the  collection 
of  statistics  nntil  increased  powers  were  given  for  their  collection. 
by  placing  the  collection  of  State  statistics  in  the  hands  of  the 
Corresponding  Secretary,  or  of  the  State  Auditor,  or  of  a  Com- 
misuoner  of  Statistics,  and  requiring  such  statistics,  so  far  as  in- 
dustrial, at  least,  to  be  made  a  part  of  this  report 

In  instituting  experiments,  we  have  to  face  some  facts  which 
▼e  are  assnred  by  those  of  more  experience,  render  experiment 
difScult.  Those  who  heard  the  lecture  of  Dr.  Manly  Miles,  Pro- 
6fl8or  of  Agriculture  in  the  Michigan  Agricultural  College,  given 
it  onr  last  State  Fair,  on  Experimental  Agriculture,  will  remem- 
ber how,  himself  an  experimenter  of  many  years  experience,  he 
warned  his  listeners  of  the  lack  of  any  value  in  nearly  all  the  ex- 
periments hitherto  made,  from  the  want  of  care  in  the  experi- 
menter. To  make  experiments  of  any  value  requires  skill  and  in- 
telligence, great  care  in  avoiding  fallacies,  singleness  of  purpose 
in  any  given  experiment,  and  great  accuracy  of  detail.  This  brings 
us  to  the  conclusion  that  the  kind  of  experiments  wanted  require 
dolled  persons  to  conduct  them,  and  demand  more  time  and  ex- 
pense than  many  can  or  will  afford,  gratuitously.  We  are  brought, 
in  short,  to  the  conclusion,  that  we  should  have  Agricultural  Ex- 
periment Stations,  at  the  University  and  in  different  parts  of  the 
State  where  chemical,  physiological,  agricultural,  and  other  obser- 
vations and  experiments  can  bo  carried  on  with  uniformity,  con- 
tinuity and  exactness.  Each  of  these  stations  should  comprise  a 
tract  of  ground  and  suitable  buildings,  donated  to  the  State  for 
the  purpose ;  and  the  State  should  grant  an  annual  appropriation 
of  $2,000  or  $3,000  to  each,  to  pay  the  salary  of  a  suitable  super- 
intendent and  the  wages  of  laborers.  For  further  information  as 
to  the  value  of  these  Experiment  Stations,  I  need  only  to  refer  to 
the  testimony  of  such  men  as  Liebig,  Pngh  and  Johnson,  who 
commend  them  as  the  best  means  yet  discovered  for  forwarding 
agricultural  investigation. 

In  view  of  difSculties  such  as  these,  and  of  the  insufficient 
means  for  doing  all  that  it  was  desirable  to  do,  I  have  been  ex- 
pected to  confine  the  expenditure  for  collecting  material  for  my 
annual  report  to  a  limited  amount,  and  have  had  to  depend  upon 
circulars  and  the  Annual  Agricultural  Lectures  and  Discussions 
in  different  parts  of  the  State  for  such  facts  of  expcrieuco  a&  &i^ 


here  presented.  But  it  is  earnestly  to  be  hoped  that,  with  more 
completeness  of  the  improvements  on  the  experimental  farm,  and 
less  continuous  and  exacting  demands  of  preliminary  work,  that 
proper  experiments  and  observations  may  be  commenced  at  the 
University,  and  farther  means  be  spared  to  be  spent  in  this  direc- 
tion. In  saying  this,  however,  I  would  by  no  means  underrate 
the  importance  of  the  annual  gatherings  of  the  farmers  of  the 
State  begun  under  the  auspices  of  this  University.  They  have  a 
high  value  as  a  means  of  gathering  facts  and  disseminating  knowl- 
edge of  the  best  practices  in  the  art  of  agriculture,  and  are  a  great 
stimulus  wherever  they  go. 

Among  the  observations  and  experiments  desirable  to  be  insti- 
tuted, and  for  which  no  sufficient  provision  has  been  yet  made,  are 
the  following: 

L  Meteorological  Observations : 

1.  Scientific,  after  the  method  now  pursued  by  the  Smithsonian 
Institution,  whose  observations,  so  far  as  they  go,  may  be  also 
used. 

2.  Practical,  after  the  plan  adopted  by  the  United  States  Signal 
Service,  making  it  applicable,  however,  to  agricultural  as  well  as 
marine  affairs.  This  can  best  be  done,  probably,  by  securing  the 
services  of  the  telegraph  companies  and  a  more  general  distribu- 
tion of  charts  showing  the  current  weather,  like  those  of  the  West- 
ern Union  Telegraph  Company. 

II.  Mechanical  Experiments : 

1.  With  strength  of  materials. 

2.  With  different  motive  powers. 

8.  Trials  of  agriculturalimplements  used  for  pulverization,  seed 
sowing,  cultivation  of  the  growing  crop,  harvesting,  threshing,  cut- 
ting and  cooking  of  animal  food,  etc. 

4.  Trials  of  mechanical  implements  used  in  production  and 
manufacture,  such  as  mining,  lumbering,  reduction  of  ores,  work- 
ing in  metals,  woods  and  clays. 

III.  Experiments  in  physics ;  particularly  the  effects  of  differ- 
ent degrees  of  light,  heat,  electricity  and  moisture  on  seeds  and 
plants. 

lY.  Ohemical  experiments;  particularly  the  analysis  of  soils, 
of  days  and  other  earths  used  in  the  arts ;  of  coals,  lime  and  build- 


ing  rocks,  minerals,  manures,  plants  and  their  products,  and  of 
animal  products. 

Y.  Experiments  and  observations  in  mining  and  metallurgy ; 
ispeciaily  in  t&e  mining  of  coal. 

YL  Experiments  with  soils  in  their  drainage;  pulverization  by 
implements ;  the  application  of  different  fertilizers ;  the  variation 
•f  soils  in  the  same  field ;  their  continuous  cropping  without  the 
application  of  manures,  and  their  irrigation. 

YU.  Experiments  in  special'  culture  with  different  varieties  of 
grasses,  grains,  roots,  plants,  trees,  etc.,  with  variations  in  the 
depth,  distance  and  time  of  planting ;  in  the  cultivation,  harvest- 
ing, manuring,  drainage,  irrigation  and  mode  of  propagation,  etc.; 
with  an  examination  into  the  special  diseases  and  insects  affecting 
each. 

YIII.  Experiments  in  the  breeding  and  feeding  of  domestic 
animals  of  all  kinds,  including  an  economical  comparison  of  diffef- 
eDt  species  and  of  varieties  of  the  same  species  at  different  ages, 
under  differing  conditions  of  fatness  and  food,  and  examinations 
iuto  their  diseases. 

It  may  seem  to  some,  that  in  insisting  upon  so  varied  a  course  of 
experimentation,  too  much  importance  has  been  attached  to  this 
and  perhaps  the  whole  system  of  industrial  education.     But  the 
facts  show  otherwise,  as  any  one  who  will  read  the  late  speech  of 
Judge  Hoar  upon  National  Education,  may  see.     The  facts  there 
cited  and  borne  out  by  the  testimony  of  the  Regent  of  this  Uni- 
versity, in  his  obt?ervations  made  in  1869,  prove  pretty  conclusive- 
ly tliat  the  polytechnic  schools  of  the  continental  nations  of  Europe 
between  the  years  1861  and  1867,  have  almost  entirely  reversed 
the  position  of  those  countries  as  compared  with  their  former  con- 
dition.    In  1851,  England  was  far  in  advance  of  all  the  other  na- 
tions in  her  exhibiiion  of  manufactures  at  the  Crystal  Palace.     In 
1867  she  was  far  behind  many  other  countries,  and  her  former 
customers  not  only  supplied  themselves,  but  competed  with  her  in 
the  markets  of  the  world.     Her  own  statesmen  trace  her  compara- 
tive inferiority  to  the  lack  of  industrial  education  ;  and  to-day,  her 
operatives  are  by  thousands  thrown  out  of  employment,  and  suf- 
fering tor  food.     These  facts  prove,  what  is  sufficiently  reasonable, 
that  educated  intell  gence,  and  not  brute  strength,  is  to  win,  even 
among  the  laborers  of  the  future.     Neither  Illinois  nor  any  other 
State  can  affmd  to  neglect  industrial  education  in  any  of  its 
branches. 


In  condoBion,  I  would  again  call  the  attention  of  your  Excel- 
lency to  the  resolution  of  the  Board  of  Tmstees  (page  80),  recom- 
mending a  redaction  of  the  number  of  the  Board,  which,  already 
compoeed  of  82  members,  will  be  increased,  at  least  by  the  addi- 
tion of  one  for  each  congressional  district,  making  the  number 
85  or  more.  The  Board  ask  that  the  number  be  reduced  to  one 
member  from  each  congressional  district,  with  the  present  ex- 
officio  members,  which  would  make  the  total  number  about  20. 
For  many  institutions  even  this  number  might  seem  unnecessarily 
large ;  but  experience  has  shown  that  in  an  ed/ucaUonal  experi- 
mmi  like  the  Industrial  University,  we  require  as  wide  a  range 
of  experience  and  observation  in  its  legislative  department  as  is 
practicable.  To  rightly  ascertain  the  educational  wants,  tastes 
and  capacities  of  the  great  industrial  classes,  and  meet  them,  re- 
quires not  only  ability  and  faithfulness,  but  that  kind  of  wisdom 
which  is  found  in  a  multitude  of  counselors,  coming  from  the 
ranks  of  the  people  in  all  parts  of  the  State. 

Eespectfully,  W.  0.  PLAQG, 

Cbr.  Sec.  of  Board  of  Trustees. 
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ILLINOIS  INDUSTRIAL  UNIVERSITY. 


The  Illinois  Industeial  TJhivebsity  is  located  in  the  dty  of 
Urbana,  and  adjoining  the  city  of  Champaign,  Champaign  coontfi  £ 
Illinois,  128  miles  from  Chicago,  on  the  Chicago  Branch  of  the  '-l^ 
Illinois  Central  Bailroad,  and  at  the  crossing  of  the  IndianapoliSi  i^ 
Bloomington  and  Western  Railway.  \^ 

It  was  founded  by  an  act  of  the  Legislature,  approved  Febrnaiy  iz 
28, 1867,  and  endowed  by  the  Congressional  grant  of  fimr  Aum-  ij 
dred  and  eighty  t/umsand  acres  of  land  scrip,  nnder  the  law  pro*  >$ 
viding  for  Agricultural  Colleges.  It  was  further  enriched  by  the  ji 
donation  of  Champaign  county,  of  farms,  buildings  and  bonds, .% 
valued  at  $400,000.  ^ 

The  main  University  building  is  of  brick,  125  feet  in  length,  r^, 
and  five  stories  in  hight.  Its  public  rooms  are  sufficient  for  the  ^i 
accommodation  of  over  four  hundred  students,  and  it  has  privatB  ;^ 
study  and  sleeping  rooms  for  one  hundred  and  twenty.  The  2, 
cities  of  Champaign  and  Urbana,  which  are  connected  by  a  street  ^ 
railroad,  running  past  the  University  grounds,  are  well  supplied  i 
with  churches  and  schools,  and  can  afford  abundant  facilities  for  ^ 
boarding  and  rooming  a  large  body  of  students.  ^ 

The  University  domain,  including  the  ornamental  and  parade  ^ 
grounds,  experimental  and  model  farms,  gardens,  etc.,  comprises  - 
over  one  thousand  acres  of  land. 

AIMS    OF    THE    UNIVERSITY. 

The  chief  aim  of  the  Industrial  University,  as  expressed  in  the 
law  of  Congress,  is  ''  the  liberal  and  fbaotioal  eduoation  of 
THE  iNDusTBLAL  CLASSES  in  the  scvcral  pursuits  and  professions  in 
life."    In  order  to  do  this,  it  is  required,  under  the  statute  of 


9 

incorporatioD,  ^^to  teaeAj  in  the  most  thorough  manner^  such  branches 
cf  learning  as  are  related  to  Agriculture  and  the  Mechanic  Arts, 
and  Miliiary  Tactics^  without  excluding  other  scientific  and  classi- 
cal studiesy  The  aim  of  the  Institntion  is  to  prodace  scholars  of 
sound  learning,  of  practical  sense  and  skill — fitted  to  be  leaders 
in  those  industrial  interests  on  which  the  social  well-being  and 
cirilization  of  onr  conntrj  depend.  It  is  also  hoped  that  the 
Dniyersity  will  contribute  to  the  increase  and  diffusion  of  the 
sdences  which  bear  upon  and  promote  the  useful  arts. 

DEPARTMENTS  OP  INSTRUCTION. 

The  following  new  and  enlarged  statement  of  the  Departments 
of  Study  and  Instruction  has  been  prepared  to  present  a  more 
perspicuous  and  simple  view  of  the  course  and  extent  of  the 
inslniction. 

Special  prominence  is  given  to  those  *^  branches  of  learning 
related  to  Agriculture  and  the  Mechanic  Arts,"  but  entire  liberty 
k  allowed  to  each  student  to  select  such  studies  as  he  may  be 
prepared  to  pursue.  The  University  is  designed  more  especially 
for  young  men  who  have  already  attained  such  age  that  they  may 
properly  claim  to  be  the  judges  of  their  own  wants.  It  is  not 
thought  useful  or  right  to  attempt  to  urge  every  student,  without 
regard  to  his  capacity,  tastes,  or  practical  wants,  through  some 
fixed  *'course  of  studies."  While  opportunities  are  freely  pro- 
vided for  a  thorough  and  full  mastery  of  each  branch  of  useful 
learning,  the  student  is  exhorted  to  weigh  carefully  his  own 
capacity  and  needs,  to  choose,  with  serious  and  independent  con- 
sideration, the  branches  which  will  best  fit  him  for  his  chosen 
▼ork,  and  to  pursue  them  to  such  an  extent  as  he  may  be  able. 

It  IS  expected  that  each  student  will  pursue  three  or  more  studies 
at  the  same  time,  in  order  to  employ  his  time  fully.  But,  on 
special  request,  he  may  give  his  whole  time  to  a  less  number,  if 
the  studies  and  practice  in  his  chosen  course  afford  him  full  ciii- 
ployment 

DEPARTMENT  OF  AGRICULTURE. 

This  Department  embraces— 

1.    The  Sub-Department  or  School  of  General  Agriculture ;  and 
1    The  Sub-Department  or  School  of  Horticulture,  Fruit-growing,  Land- 
icftpe  GardeniDg. 

—3 
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The  aim  of  the  courses  is  to  fit  students  to  manage  successfully,  for  them- 
Bclyes  or  others,  agricultural  and  horticultural  estates  and  ent^rises.  The 
studies  are  pursued  partly  by  lectures,  accompanied  by  courses  of  reading 
and  examinations,  and  partly  by  the  regular  study  of  text-books.  Practical 
exercises  and  experiments  on  the  &rm  and  in  the  gardens,  nurseries  and  fruit 
plantations,  will  constitute  a  part  of  the  course. 

There  haye  been  arranged,  from  the  studies  connected  with  agriculture^ 
two  distinct  courses — a  full  course  of  four  years,  and  a  partial  course  of  two 
years.  Students  may  take  either,  at  their  option,  or  may  select  studies  firom 
either.    The  following  presents  the  full  course  of  studies  in  the 

SCHOOL  OF  GENERAL  AGBICULTUBB. 

FiBST  Year — The  Farm. — Its  measurements  and  mapping;  subdivisions — 
meadows,  pastures,  orchards,  woodlands,  gardens,  etc.  Fences,  hedges,  £Eurm- 
buildings.  Soil — classification  and  mechanical  treatment  of  soils,  plowing^ 
etc.  Drainage.  Plant  culture — structure  and  physiology  of  plants ;  classes 
of  the  useful  plants,  their  characteristics,  yaiieties,  habits  and  values.  Wheat 
culture,  maize  culture,  grass  culture,  root  culture. 

Second  Yeab — The  Farm, — Chemical  elements  and  chemical  treatment  of 
soils.  Fertilizers — their  composition,  manufiuiture,  preservation  and  applica- 
tion. Climate :  infiuence  of  light,  heat  and  electricity  on  soils  and  v^^table  ' 
growth.  Farm  implements — ^principles  of  structure  and  use.  Road-making. 
Fruit  culture — modes  of  propagation,  production  of  new  varieties,  diseases 
of  fruit  trees.  Insects  injurious  to  vegetation.  Animal  husbandry — breeds 
and  varieties  of  neat  cattle,  horses,  sheep  and  swine.  Principles  of  breed- 
ing, rearing,  training,  fattening,  etc.  Chemical  composition  of  food,  and 
preparation  of  the  several  varieties.    Sheep  husbandry.    Poultry.    Bees. 

TmBD  Year — Agricultural  Economy, — ^Relation  of  Agriculture  to  the  other 
industries  and  to  Commerce.  The  several  branches  of  Agriculture.  Agri- 
cultural book-keeping — the  farm-book,  herd-book,  etc. 

Fourth  Year — Bural  Xau'.— Of  tenures  and  conveyances  of  land,  of  high- 
ways, of  cattle,  of  fences,  of  noxious  weeds,  etc.  Veterinary  surgery  and 
medicine.  Laying  out  of  large  farming  estates.  Rural  architecture  and 
engineering.    Foreign  agriculture.    History  and  literature  of  agriculture. 

the  school  op  horticulture. 

Will  include  the  formation,  management  and  care  of  gardens,  hot-beds,  pro- 
pagating houses,  green  houses,  nurseries,  orchards,  tree  plantations  and  orna- 
mental grounds,  and  the  instruction  will  be  from  text-books  and  by  lectures 
in  the  class-room,  together  with  illustrations  and  applications  in  the  propa- 
gating and  green  houses,  botanical  garden  and  arboretum,  and  upon  the  vege- 
table and  fruit  grounds. 

DEPARTMENT  of  MECHANICAL  PHILOSOPHY  and  ENGINEERINa. 

The  studies  of  this  Department  are  intended  to  qualify  young  men  for 
undertaking  the  designing,  construction  or  superintendence  of  all  kinds  ol 
machinery.    Unlike  most  other  professions,  mechanical  engineering  requires 
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u  itiqoaintance  with  all  its  branches,  for  the  highest  success  in  either.    The 

toigning  of  machinery,  for  example,  presupposes  a  knowledge  of  pattern 

■aldng;  finishing,  and  mechanical  proportion.    The  construction  of  machines 

ittjaiies  not  only  a  practical  knowledge  of  the  use  of  tools,  but  an  under- 

ilanding  of  the  drawing  by  which  the  design  is  recorded.    The  management 

of  mai^inery  cannot  safely  be  entrusted  to  a  person  until  he  has  obtained  n 

degree  of  fiuniiiarity  with  the  office  of  the  different  parts,  and  the  nature 

of  the  materials  of  which  they  are  made.    The  building  or  management  of 

luge  or  otherwise  important  machinery  should  not  be  undertaken  until  a 

&ir  knowledge  of  the  higher  branches  of  mechanical  education  is  secured. 

One  Tery  important  element  of  mechanical  training,  too  often  oyerlooked,  is 

tbst  of  shop  practice.    How  can  the  superintendent  of  a  machine  shop,  for 

cample,  who  cannot  perform  the  work  which  he  criticises,  claim  the  respect 

of  the  artisan  under  him?    Many  of  the  schools  of  mechanical  engineering 

kife  met  with  but  partial  success,  because  of  the  neglect  of  this  important 

iBitrQctioii. 

In  this  Department,  practical  instruction  will  receiye  its  merited  attention, 
vithoat,  howeyer,  lowering  it  to  teaching  mere  mechanic  art,  as  ample  oppor- 
todty  IB  afforded  for  this  by  the  thousands  of  machine  shops  and  manufac- 
todes  throughout  the  land.    The  leading  object  will  be  to  so  commingle 
theoretical  culture  and  practical  training,  as  shall  best  fit  men  for  mechanical 
a^;meera.    Drawing,  also,  will  be  giyen  its  due  prominence.    The  student 
will  be  practiced  in  the  use  of  draughting  instruments,  and  in  neatly  deline- 
ating figures,  tinting  and  shading  them  in  water  colors,  and  in  drawing  to  a 
xale  objects  placed  before  him.    He  will  also  learn  to  design  and  make  cor- 
rect "working  drawings"  of  well-proportioned  machines  and  models,  of 
which  the  crude  ideas  are  glyen  him  in  the  class-room.    A  machine  shop  has 
recently  been  established  on  the  grounds  of  the  University,  and  the  services 
of  a  man  of  culture,  skilled  in  the  arts,  secured  to  give  instruction  in  the 
poetical  operations,  and  have  the  immediate  supervision  and  care  of  the 
diop.    The  shop  is  equipped  with  a  steam  engine,  iron  and  wood  turning 
Uthes,  and  all  the  necessary  facilities  for  doing  the  highest  grades  of  mc- 
dttnical  work.     Practice  in  the  University  machine  shop  will  consist  of  the 
oonstraction  of  illustrative  models  of  machinery  and  apparatus,  to  be  used 
in  the  lecture-room  of  the  University,  and  also  of  machinery  or  models  whicli 
may  be  ordered  from  outside.    In  this  work,  each  student  will  be  required 
to  design  and  proportion  some  certain  piece,  and  make  in  the  class-room, 
under  the  immediate  direction  of  the  teacher,  "  working  drawings,'*  which 
ire  to  be  followed  in  the  shop  in  making  patterns  and  finishing  the  castings. 
This  practice,  it  is  hoped,  will  accomplish  all  that  can  be  desired  in  giving 
the  necessary  familiarity  with  the  materials  of  construction,  and  that  judg- 
aunt  of  mechanical  proportion  and  form  which  enables  the  designer  to  so 
Atpe  all  the  parts  of  his  work  that  they  shall  be  most  easily  molded  and 
finished,  and  best  serve  the  purposes  for  which  they  are  intended.    The 
fidlities  thus  offered  afford  a  rare  opportunity  of  obtaining,  in  connection 
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The  aim  of  the  courses  is  to  fit  students  to  manage  saocessfhlly,  for  them- 
selves  or  others,  agricultural  and  horticultural  estates  and  ent^rises.  The 
studies  are  pursued  partly  by  lectures,  accompanied  by  courses  of  reading 
and  examinations,  and  partly  by  the  regular  study  of  text-books.  Practical 
exerdses  and  experiments  on  the  &rm  and  in  the  gardens,  nurseries  and  fruit 
plantations,  will  constitute  a  part  of  the  course. 

There  haye  been  arranged,  from  the  studies  connected  with  agriculture^ 
two  distinct  courses — a  full  course  of  four  years,  and  a  partial  course  of  two 
years.  Students  may  take  either,  at  their  option,  or  may  select  studies  from 
either.    The  following  presents  the  full  course  of  studies  in  the 

SCHOOL  OF  GENEaAL  AGBICULTUBB. 

FiBST  Year — The  Farm. — Its  measurements  and  mapping;  subdivisions — 
meadows,  pastures,  orchards,  woodlands,  gardens,  etc.  Fences,  hedges,  turn- 
buildings.  Soil— classification  and  mechanical  treatment  of  soils,  plowing, 
etc.  Drainage.  Plant  culture — structure  and  physiology  of  plants ;  dasaes 
of  the  useful  plants,  their  characteristics,  varieties,  habits  and  values.  Wheat 
culture,  maize  culture,  grass  culture,  root  culture. 

Second  Year — 1%6  JFVirm.— Chemical  elements  and  chemical  treatment  of 
soila  Fertilizers — ^their  composition,  manufacture,  preservation  and  applica- 
tion. Climate :  infiuence  of  light,  heat  and  electricity  on  soils  and  v^^etable.  ^ 
growth.  Farm  implements — ^principles  of  structure  and  use.  Road-Eiakiii|^^  ^< 
Fruit  culture — modes  of  propagation,  production  of  new  varieties,  disease!  *^ 
of  fruit  trees.  Insects  injurious  to  vegetation.  Animal  husbandry — breeds  ^ 
and  varieties  of  neat  cattle,  horses,  sheep  and  swine.  Principles  of  breed-  *'-^ 
ing,  rearing,  training,  fitttening,  etc.  Chemical  composition  of  food,  and  ^'"^ 
preparation  of  the  several  varieties.    Sheep  husbandry.    Poultry.    Boes.       <; 

Thibd  Yeab — Agricultural  Economy, — ^Relation  of  Agriculture  to  the  other  ^ 
industries  and  to  Commerce.  The  several  branches  of  Agriculture.  Agrt*-.*; 
cultural  book-keeping — the  farm-book,  herd-book,  etc.  t 

Fourth  Year — Bural  Law.^Of  ienuiea  and  conveyances  of  land, of  hi§^:,; 
ways,  of  cattle,  of  fences,  of  noxious  weeds,  etc  Veterinary  surgery  aii|>r, 
medicine.  Laying  out  of  large  farming  estates.  Rural  architecture  aijft^ 
engineering.    Foreign  agriculture.    History  and  literature  of  agriculturesi    -^^^ 

THE  SCHOOL  OF  HORTICULTURE. 
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Will  include  the  formation,  management  and  care  of  gardens,  hot-beds,  pio*^  ^ 
pagating  houses,  green  houses,  nurseries,  orchards,  tree  plantations  and  omifep^^ 
mental  grounds,  and  the  instruction  will  be  from  text-books  and  by  lectunl;;: 
in  the  class-room,  together  with  illustrations  and  applications  in  the  prop»;v 
gating  and  green  houses,  botanical  garden  and  arboretum,  and  upon  the  vegi^  ^^ 
table  and  fruit  grounds.  ^ 

DEPARTMENT  op  MECHANICAL  PHILOSOPHY  and  ENGmEERINfl^ 

The  studies  of  this  Department  are  intended  to  qualify  young  men  li^  3 
undertaking  the  designing,  construction  or  superintendence  of  all  kinds  ^ 
machinery.    Unlike  most  other  professions,  mechanical  engineering  reqidra:^ 
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ill  ioqtimintaiiCe  with  all  its  branches,  for  the  highest  success  in  either.    The 

dwigniTig  of  machinery,  for  example,  presupposes  a  knowledge  of  pattern 

Diking,  finishing,  and  mechanical  proportion.    The  construction  of  machines 

requires  not  only  a  practical  knowledge  of  the  use  of  tools,  but  an  under- 

rtanding  of  the  drawing  by  which  the  design  is  recorded.    The  management 

of  machinery  cannot  safely  be  entrusted  to  a  person  until  he  has  obtained  n 

degree  of  fiuniliarity  with  the  office  of  the  different  parts,  and  the  nature 

of  the  materials  of  which  they  are  made.    The  building  or  management  of 

large  or  otherwise  important  machinery  should  not  be  undertaken  until  a 

&ir  knowledge  of  the  higher  branches  of  mechanical  education  is  secured. 

One  very  important  element  of  mechanical  training,  too  often  oyerlooked,  is 

that  of  shop  practice.    How  can  the  superintendent  of  a  machine  shop,  for 

exBmple,  who  cannot  perform  the  work  which  he  criticises,  claim  the  respect 

of  the  artisan  under  him?    Many  of  the  schools  of  mechanical  engineering 

hkwe  met  with  but  partial  success,  because  of  the  neglect  of  this  important 

intmctioii. 

In  this  Department,  practical  instruction  will  receive  its  merited  attention, 
withoat,  howeyer,  lowering  it  to  teaching  mere  mechanic  art,  as  ample  oppor- 
tmitj  is  afforded  for  this  by  the  thousands  of  machine  shops  and  manufac- 
tories throughout  the  land.  The  leading  object  will  be  to  so  commingle 
theoretical  culture  and  practical  training,  as  shall  best  fit  men  for  mechanical 
eagineers.  Drawing,  also,  will  be  given  its  due  prominence.  The  student 
win  be  practiced  in  the  use  of  draughting  instruments,  and  in  neatly  deline- 
ttmg  figures,  tinting  and  shading  them  in  water  colors,  and  in  drawing  to  a 
icale  objects  placed  before  him.  He  will  also  learn  to  design  and  make  cor- 
rect "working  drawings"  of  well-proportioned  machines  and  models,  of 
Thich  the  crude  ideas  are  given  him  in  the  class-room.  A  machine  shop  has 
recently  been  established  on  the  grounds  of  the  University,  and  the  services 
of  a  man  of  culture,  skilled  in  the  arts,  secured  to  give  instruction  in  the 
fiictical  operations,  and  have  the  immediate  supervision  and  care  of  the 
^»p.  The  shop  is  equipped  with  a  steam  engine,  iron  and  wood  turning 
htbes,  and  all  the  necessary  facilities  for  doing  the  highest  grades  of  me- 
da&lcal  work.  Practice  in  the  University  machine  shop  will  consist  of  the 
coastruction  of  illustrative  models  of  machinery  and  apparatus,  to  be  used 
k  the  lecture-room  of  the  University,  and  also  of  machinery  or  models  which 
Hy  be  ordered  from  outside.  In  this  work,  each  student  will  be  reiiuired 
to  design  and  proportion  some  certain  piece,  and  make  in  the  class-room, 
ttder  the  immediate  direction  of  the  teacher,  "  working  drawings,"  which 
»«to  be  followed  in  the  shop  in  making  patterns  and  finishing  the  castings. 
Tbis  practice,  it  is  hoped,  will  accomplish  all  that  can  be  desired  in  giving 
^necessary  familiarity  with  the  materials  of  construction,  and  that  judg- 
ittt  of  mechanical  proportion  and  form  which  enables  the  designer  to  so 
4^  all  the  parts  of  his  work  that  they  shall  be  most  easily  molded  and 
*-^|fciihed,  and  best  serve  the  purposes  for  which  they  arc  intended.  The 
*|teitie8  thus    offered  afford  a  rare  opportunity  of  obtaining,  in  connection 
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witli  the  theoretical  training  of  the  class-room,  one  of  the  most  needed,  and 
yet  most  neglected,  branches  of  instruction  in  mechanical  engineering. 

As  the  prime  object  of  the  machine  shop  is  one  of  instruction  rather  than 
of  profit,  its  practice  becomes  a  study,  and  is  given  a  place  among  the  studies 
of  the  Department.    It  bears  the  same  relation  to  mechanical  instruction  that 
laboratory  work  does  to  instruction  in  chemistry.    It  will  involye  instruction 
in  the  finest  and  most  diflicult  kinds  of  mechanical  work,  at  which  the 
unpracticed  student,  at  best,  can  make  but  slow  progress ;  he  cannot  reasona- 
bly expect  to  command  such  pay  as  has  been  provided  for  other  labor,  where 
the  work  is  such  as  to  require  but  little  or  no  preliminary  pifbctice.    He  will  . 
be  expected,  then,  to  deyote  to  it,  as  a  study,  two  or  three  hours  per  day  for  , 
at  leiCst  one  or  two  terms,  before  being  entitled  to  the  compensation  provided  : 
for  other  grades  of  work.    He  is  at  liberty,  however,  to  work  on  the  fiunn,  ; 
or  at  such  mechanical  work  as  he  can  perform,  as  some  are  now  doing,  to 
procure  means  for  his  own  support.    Those  who  have  had,  before  entering  ] 
the  University,  an  equivalent  for  the  first  two  terms  of  practice,  will  be  able 
to  earn  wages  in  the  shop  at  the  outset.  i 

A  thorough  drill  in  the  mathematical  studies  which  have  been  applied  to  ; 
the  mechanic  arts  and  sciences,  will  also  receive  special  attention.  By  this 
discipline  the  student  is  expected  to  acquire  the  power  of  original  investiga*  i 
tion,  and  of  solving  the  new  problems  which  may  arise  in  practical  lift —  j 
thus  enabliug  him  to  deduce  new  formulas,  make  calculations,  and  settle  . 
doubts,  which  would  involve  the  merely  practical  man  in  uncertainty  and  . 
loss.  As  the  classes  advance  in  the  studies,  pains  will  be  taken  to  give  j 
numerous  problems,  to  show  the  application  of  the  results  of  theory,  and  the  ^ 
true  relation  of  theory  and  practice.  The  studies  of  the  Department  are  the  , 
following : 

Natural  Philosophy. — Properties  of  matter,  gravitation,  pendulum,  pro- 
jectiles,  liquids,  gases,  heat,  acoustics,  optics,  electricity. 

Drawino. — Use  of  drawing  instruments,  plane  and  projective  drawings  ^ 
combined  with  the  use  of  water  colors  in  finishing  drawing  by  tinting  and  ^ 
graining. 

Descriptive  Geometry. — Theory  of  projections,  representation  of  aar- 
faces  and  solids  on  two  or  more  planes,  graphical  solution  of  problems,  con* ' 
strnction  of  tin  and  sheet  iron  workers*  patterns. 

Shades,  Shadows  and  Perspective. — Shades  and  shading  of  cylinders, 
cones,  spheres,  prisms,  pyramids,  etc.,  in  water  colors;  projection  of  tha- 
sbadows  of  chimneys,  cornices,  columns,  etc. ;  finished  perspectives  or  pic-  ^ 
tures. 

Physics. — Motion  and  force,  ballistic  pendulum,  utility  of  machines,  impaotk> 
perpetual  motion,  molecules;  mechanical  condition  of  solids,  liquids  n^^ 
gases ;  results  of  experiment  compared  with  the  laws  of  Mariatte  and  Qi^- 
Lussac ;  exact  laws,  expansion  of  gases,  undulations  in  solids,  liquids  sod 
gases ;  sound ;  polarization  of  light,  spectroscope,  theory  of  optical  instm- 
mcnts,  aberration,  pyrometers,  ventilation,  mechanical  equivalent  of  heati 
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oonservAtum  of  energy ;  magnetic  declination  and  variation,  power  of  elec- 
tric carrents,  snbmarine  cable. 

fi[iiiEscATi€8,  OB  CoxPABiBON  OF  MOTION. — ^Relative  motion  of  points,  lines 
ind  of  bodies  in  any  system  of  connected  linea 

Pbdiciflxs  of  MscHAinsM. — Kinematics  applied  to  the  inyestigation  of 
titt  motions  of  different  elementary  parts  of  machines,  friction  wheels,  cnryes 
IB  roUing  contact,  cams  and  carves  in  sliding  contact,  gear  teeth,  link  work 
or  jointed  bars,  velocity,  ratio. 

AxALTTiCAL  MscHANics. — ^Eqaillbriom  of  forces,  resultant  of  any  number 

of  forces,  principle  of  movements,  principle  of  virtual  velocities,  position  of 

eenter  of  gravity,  condition  ot  equilibrium,  cogged  wheels,  forces  applied  to 

bodies  on  inclined  planes,  laws,  measurement  of,  and  coefficient  of  friction, 

theory  of  motion  and  force,  relation  of  force  to  time  and  space  when  applied 

to  a  body,  work  and  living  force,  flight  of  projectiles,  motion  of  vibrating 

and  rotating  masses,  amount  and  center  of  pressure  upon  submerged  surfaces. 

Htdbauucs  and  Pneumatics. — ^Flow  of  liquids  and  gases  through  orifices, 

weirs,  pipes  and  channels ;  water  and  gas  pipes  for  cities,  water  power. 

Thxrmodtnamics. — ^Motion  and  force  considered  with  heat,  work  repre- 
sented by  units  of  heat. 

SvBKXGTH  OF  Matebials. — ^Teusile  and  transverse  strength  of  wood,  iron, 
steel,  brass,  etc. 

Mux  WORK. — ^Hcavy  wheel  work,  shafting,  etc.,  with  foundations  for  large 
nulla,  drawing  of  same. 

PmiME  MovEBs  — ^Power  of  water-wheels,  wind-mills,  steam,  air  and  elec- 
tric engines,  efficacy  of  same. 

Deawino  of  Machines. — Complete  and  finished  drawings,  including  de- 
tails, plans,  elevations  and  projections,  finished  in  water  colors  and  right 
lines. 

Matebials. — Preservation,  durability  and  kinds  of  materials  for  media ni- 
cU  construction. 

ExpEBDCENTAL  MACHINES. — Practicc  iu  the  machine  shop  in  the  actual 
enistruction  of  patterns  from  working  drawings,  molding  them,  making 
cutiogs  in  different  metals,  and  finishing  of  models  and  machines. 

DEPART3IENT  OP  CHEMISTRY. 

The  full  course  in  this  Department  will  occupy  four  years,  and  is  designed 
to  make  students  at  home  in  the  applications  of  chemistry  to  agriculture, 
lad  the  arts  and  manufactures ;  in  a  word,  to  make  them  thorough  chemists. 

Fmar  Yeab — First  Term. — Inorganic  Chemistry.  Second  Term. — Organic 
Chonistry.  Third  Term. — Qualitative  Analysis — detection  of  the  alkalies, 
^  alkaline  earths,  the  earths,  the  metals,  the  mineral  acids  and  the  organic 
»dda  Use  of  the  blow-pipe  and  the  spectroscope.  Descriptive  Mineralogy. 
listroctions  on  the  subject  will  be  given  by  lectures,  and  the  students  will 
^Te  practice  in  determining  minerals. 

Becond  Yeab — Firtt  Term. — Qualitative  Analysis — a  series  of  substances 
^^  practice  in  the  detection  and  separation  of  the  elements.    Practicc  in 
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Mineralogy  contiiiued.  ^  Second  Term, — Quantitatiye  analysiB — salts,  minerals, 
ores,  alloys,  furnace  products,  etc.  Practice  in  Mineralogy  continued.  TkM 
Term, — Quantitatiye  Analysis — of  soils,  manures,  ashes  of  plants,  mineiml 
waters,  etc.    Practice  in  Mineralogy  continued. 

Thibd  Yeab — Firit  Term, — Quantitative  Analysis  continued.  Assaying. 
Volumetric  Analysis.  Second  Term, — Organic  Analysis.  Detection  and  sept* 
ration  of  organic  acids  and  bases,  and  other  organic  compounds.  TkM  ^ 
Term, — Quantitatiye  Organic  Analysis :  1st)  of  compounds  containing  oar  ', 
bon  and  hydrogen;  2d,  of  compounds  containing  carbon,  hydrogen  and  .; 
oxygen ;  8d,  estimation  of  nitrogen,  sulphur,  chlorine,  bromine  and  iodine  ia  v 
organic  compounds.  , 

FoxTBTH  Yeab — First  Term, — Preparations  of  Chepiicals.    Second  TIrai.—  . 
Chemistry  applied  to  the  arts  of  dyeing,  bleaching,  calico  printing,  electro-  . 
typing  and  photographing.     Third  Term, — ^Lectures  on  the  manufacture  of 
glass  and  porcelain,  the  smelting  of  ores.    Heating  and  illumination.  ^ 

s 

DEPARTMENT  OP  NATURAL  HISTORY. 

Botany  —  First  Term. —  Structural  and  Physiological  Botany.  Form*  . 
arrangement,  structure,  morphology,  growth  and  office  of  the  leaves  and  ' 
flowers;  forms,  growth  and  office  of  the  stem  and  root ;  cellular  tissue,  oell  ; 
deyelopment,  cell  contents  and  cell  transformations.  Structure,  parts  and  ^ 
uses  of  seeds  and  fruit ;  and  the  food,  nutrition  and  reproduction  of  plants—  t 
the  whole  illustrated  by  living  and  dried  specimens  and  drawings.  Also^  * 
enough  of  Systematic  Botany  to  enable  the  general  student  to  analyze  the  ^ 
flowering  plants.  Second  Term. — Botany  in  lectures :  1st,  the  natural  orders^  ^ 
their  extent,  properties,  uses  and  distribution ;  2d,  use  of  the  microscope.  ; 
Vegetable  Physiology  continued.  Classification,  distribution  and  reproduo*  .; 
tion  of  cryptogamous  plants.  Third  Term. — Systematic  Botany.  Practical  > 
collection  and  examination  of  the  flowering  and  flowerless  plants  from  all  ; 
parts  of  the  State,  as  far  as  practicable.    Botanical  excursions  and  BurrejB. 

ZooLOOT — First  Term. — Principles  of  Zoology — development,  structure,  ^ 
classification  and  distribution  of  animals.     Second  Term, — Systematic  Zoology 
in  lectures :    1st,  natural  orders,  families,  etc ;  2d,  Embryology  and  peculiar  ' 
modes  of  reproduction ;  alternate  generation ;  Comparative  Anatomy  as  ap«  ^ 
plied  to  classification.    Collection  and  preservation  of  specimens,  and  Natu- 
ral  History  of  domestic  animals.     Third  Term, — ^Entomology — classification  ' 
of  insects;  habits  of  those  injurious  to  vegetation,  with  means  of  checking 
their  ravages.    Habits  of  beneficial  species. 

First  Term. — General  Physiology.  Comparative  Anatomy  and  Veterinary  ^ 
Surgery. 

QBOJjOaY— 'Second  Term, — ^Principles  of  Geology.  TTiird  Term, — ^Litho- 
logical  Geology — sources  and  materials  of  mineral  wealth ;  building  stones ; 
mineral  veins.    Paleontology. 

First  Term. — Historical  and  Dynamical  Geology.  Palceontology.  Second 
Term. — ^Physical  Geography  and  Meteorology.  Third  Term. — Special  Geol* 
ogy  of  111  nois.    Method  of  conducting  surveys.    Practical  excursions 
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DSPARTMENT  OF  PURE  MATHEMATICS. 

The  studies  of  Una  Department  extend  through  eight  terms.  Those  of  the 
iint  dx  are,  it  is  thought,  what  the  general  student  will  require ;  the  seventh 
is  considered  necessary,  and  the  eighth  desirable  for  the  engineer. 
FiBST  TsAB. — Firit  Term. — Geometry,  Davies*  Lcgendre,  i-v  books ;  elc- 
aentaiy  principles,  ratios  and  proportions,  the  circle  and  the  measurement  of 
nglcB,  meftsnrement  and  properties  of  polygons,  area  of  the  circle. 

Stoond  Term, — Geometry,  yi-ix  books ;  planes ;  polyedral  angles ;  the  prism, 
fjximid,  cylinder,  cone  and  sphere,  the  properties  and  measurement  of;  area 
of  A  spherical  polygon,  of  a  lune ;  measurement  of  spherical  angles.    Algebra, 
Dnies*  Bourdon,  chapter  yii ;  formation  of  powers ;  binomial  theorem ;  ex- 
tuetion  of  roots  of  any  degree ;  radicals  of  any  degree ;  theory  of  exponents. 
mrd  Term. — Higher  Algebra;  scries,  properties  and  summation  of ;  bino- 
mial formula,  general  demonstration  of ;  exponential  quantities;  Logarithms, 
general  theory  of  equations. 

SxcoKD  Yeab. — Fir^  Term. — Trigonometry,  plane,  spherical  and  analyti- 
cal ;  formation  and  use  of  tables ;  solution  of  right  angled  and  oblique  angled 
triaoglefl ;  relations  between  the  circular  functions  of  any  arc. 

Stotmd  Term, — Analytical  Geometry,  Church's;  geometrical  construction; 
point  and  right  line  on  a  plane ;  properties  and  measurement  of  the  circle, 
dlipte,  parabola  and  hyperbola ;  point,  right  line,  plane,  and  surface  of  revo- 
hitioii  in  space. 

Third  Term. — Calculus,  Church's ;  Differential  Calculus ;  differentials  of 
ilgebraic  functions  of  a  single  variable;  Maclauren's  theorem  ;  Taylor's  theo- 
leoi;  differentials  of  transcendental  functions ;  maxima  and  minima  of  func- 
tioiis  of  a  single  variable ;  equations  of  tangent  and  normal ;  expressious  for 
nb-tangent,  sub-normal,  etc.;  differentials  of  an  arc,  plane,  urea,  surface  and 
folinDe  of  revolution.  Integral  Calculus ;  interration  of  monomials,  of  par- 
ticBlir  binomials  of  rational  fractions ;  applications  in  the  rectification  and 
i|«drataTe  of  curves,  in  getting  the  area  of  surfiiccs  of  revolutions,  and  in  the 
aibatore  of  volumes  of  revolution. 

YE^AJL^First  T<jrm.~Analytical  Geometry ;  curves  in  space ;  dls- 
of  the  general  equation  of  the  second  degree  ;  of  centres  and  diamc- 
tM;  loci;  discussion  of  the  varieties  of  surfaces  of  the  second  order.     Dif- 
tential  Calculus;    differentials  of  functions  of   two  or  more  variables; 
■txima  and  minima  of  two  or  more  variables ;  tendency  of  curves  to  coin- 
cide ;  osculatory  curves ;  erolites ;  envelopes ;  construction  and  discussion  of 
ilgebraic  curves ;  the  logarithmic  curve ;  the  cycloid,  spirals ;  general  sur- 
%ou;  equations  of  tangent  plane  and  normal  line;  partial  differentials  of  a 
v&ce  and  of  a  volume.    Integral  Calculus ;  integration  of  the  circular  func- 
tioot  and  of  circular  arcs ;  of  certain  irrational  differentials  ;''of  differentials 
eoBtiining    transcendental  quantities;    of  the  differentials  of  the  higher 
orders ;  of  differential  equations ;   rectification  and  (juadraturc  of  curves ; 
flBnatore  of  volumes  in  general. 
Seamd  Term. — Calculus  of  Variations.    Method  of  Least  Squares. 
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DEPARTMENT  OP  CIVIL  ENGINEERING. 

The  studies  of  this  Department  extend  through  four  years.    Those  of  tl 
first  three  will  prepare  a  student  quite  well  to  become  a  civirengineer.    Tl 
fourth  year  is  intended  for  those'Jwho  haye  the^desire  and  time  to  take 
more  eomplete  course. 
PnuBT  YsAiL^Same  as  Mechanical  Department. 

Second  Tsar. — Fint  Term. — Surveying ;  chain,  compass  and  transit  Ian 
surveying;  laying  out,  parting  off  and  dividing  upland;  running perpei 
diculars  and  parallels ;  measuring  inaccessible  distances  and  angles ;  metiux 
of  survey  of  the  public  lands  of  the  United  States.    Leveling,  measurmg  thi 
difference  of  hight  between  two  or  more  points;  maps  and  plats  of  surveya 
Second  Term, — Shades  and  Shadows,  Perspective,  Physics.    See  Mechankd 
Department 
Ihird  Iljrw.— Physics.    See  Mechanical]Department. 
Thibd  Ybab.— i'Vr*^  Term, — ^Topographical  Surveying ;  the  determinaticHi 
of  the  heights  above  a  datum  plane  of  different  points ;  locating  the  contour 
lines  passing  through  points  of  equal  hight,  etc     Roads  and  Railroads; 
locating  roads,  laying  out  circular  and  parabolic  curves,  turnouts  and  crofli- 
ings,  elevation  of  the  outer  rail  on  curves,  calculation  of  cuttings  and  em- 
bankments, plans,  profiles  and  sections  of  surveys. 

Second  Term, — ^Mahan's  Civil  Engineering;  building  materials;  results  ol 
experimental  researches  on  the  strength  of  material,  masonry,  framiogj 
bridges,  roads,  railways,  canals,  rivers,  sea-coast  improvements.  Analytical 
Mechanics.    See  Mechanical  Department. 

Third  Term. — Analytical  Mechanics  and  Descriptive  Astronomy.  Sec  Me- 
chanical Department. 

FouBTH  Ykak. — Firit  Term. — Hydraulics  and  Strength  of  Materials.  See 
Mechanical  Department.  Practical  Astronomy  and  Geodesic  Surveying;  de- 
termining the  latitude  and  longitude  of  points ;  the  diurnal  motion,  time, 
parallax,  etc.;  measurement  of  bases,  selection  of  signals  and  stations;  redoo 
tion  to  the  center,  computation  of  primary  triangles,  etc. 

Second  Term, — Stability  of  Structures ;  the  general  conditions  of  the  sta 
bility  of  a  structure  of  uncemented  stones ;  the  stability  of  a  solid  body ;  o; 
walls  supported  by  shores;  of  a  wall  sustaining  the  fioors  of  a  building ;  sot 
taining  a  roof;  sustaining  the  pressure  of  a  fiuid ;  the  pressure  of  earth  !i 
embankments,  eta  Drawing ;  drawings  of  buildings  and  bridges  in  perspec 
tive  and  in  orthographic  proiection. 

7%ird  Term. — Stability  of  Structures ;  general  conditions  of  the  stabilitg 
of  an  arch ;  to  determine  the  line  of  reaistance,  the  angle  of  rupture,  ete. 
applications.  Stone  Cutting ;  walls  bounded  by  plane  surfaces ;  to  constmd 
the  projections  and  three  dimensions  of  the  bounding  lines  and  snrfaoea  & 
the  voussoivs  of  a  horizontal  ftill  center  arch ;  of  the  groined  and  cloistoed 
arches,  etc.  Drawings  and  Estimates ;  finished  drawings  of  bridges  and  othei 
structures,  giving  plans ;  elevations,  section  and  details  with  estimates  will  be 
required. 
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DEPAKTMENT  OP  ENGLISH  LANGUAGE  AND  LITERATURE. 

In  the  arraDgement  of  the  studies  in  this  Department,  the  endeavor  has 
been  to  present  so  thorough  and  extended  a  drill  in  granunatical  and  philo- 
logieil  study,  and  in  the  authors  and  history  of  our  language,  as  to  afford  the 
idnittages,  so  far  as  may  be,  of  the  ordinary  study  of  the  Latin  and  Greek. 

The  course  is  arranged  to  extend  through  three  years,  but  it  may  be  short- 
eani  according  to  the  ability  or  needs  of  the  student. 

hstmction  will  be  giyen  by  text  books  and  lectures ;  and  constant  practice 
k  easay  writing,  forensics,  presentation  of  plans  and  criticbm,  will  be  rc- 
(DKd.  Public  declamations,  original  or  selected,  and  original  essays,  are 
nqoired  of  every  student  at  least  twice  a  term,  during  his  entire  connection 
with  the  University. 

PasT  YsAB. — F^irit  Term. — ^Punctuation,  Use  of  Capitals,  Sources  of  the 
English  Language,  Principles  of  Composition  and  Essay  Writing. 

Stumd  Term. — ^Primary ^  Rhetoric,  Advanced  Grammar,  Philological  and 
dammatical  Analysis  of  Modem  Authors. 

fkird  Term. — Advanced  Grammar,  Philological  and  Grammatical  Analysis 
of  Hilton  and  other  authors.  History  of  their  times  and  contemporaries. 

Skcoio)  Yeab. — First  Term. — Grammatical  and  Philological  Analysis  ol' 
Iftilupeare  and  early  dramatists.  History  of  the  Times  and  Conteiu{>oraric!> 
of  Shakapeare. 

Suimd  Term. — Grammatical  and  Philological  Analysis  of  Chaucer,  Guucc, 
Spenser,  etc,  and  history  of  their  times,  etc. 

Third  Term. — History  of  English  Literature,  Essays  and  Criticisms. 

Third  Ykar. — First  Tena. — History  of  English  and  American  Literaturt-, 
£sBjs  and  Criticisms. 

Sxond  Term. — Rhetoric  proper.  Instruction,  Plans,  etc 

Third  Term. — Elements  of  Criticism,  Methods  of  Philological  Study,  etc. 

DEPARTMENT  OF  GERMAN  LANGUAGE  AND  LITERATURE. 

This  language  being  of  quite  practical  valun  to  the  farmer  and  artisan  in 
Ubs  country,  it  will  be  taught  thoroughly  in  a  two  years'  course.  The  first 
jmt  aims  to  enable  the  student  to  read  such  German  scientific  works  as  his 
oovne  demands.  The  second  year  completes  the  course,  and  makes  tlie  stu- 
dent thoroughly  acquainted  with  the  language. 

FnesTiYEAB. — First  Term. — Worman*s  Complete  German  Etymology,  to 
ksBon  28.  Second  Term. — Etymology  completed;  Conversational  Reader; 
Gennan  Echo  commenced.     Third  Term. — Syntax  ;  Reader  completed. 

Sbcohd  Yeab. — First  ren?^.— Review  of  Etymology ;  Classic  Reader.  Second 
r<m— Review  of  Syntax ;  Schiller's  Wilhelm  Tell ;  Goethe's  Iphigenia.  Third 
7«rsi.— Lectures  on  the  German  language,  conversation  and  composition ; 
Sdiillcr's  Jungfrau  von  Orleans  ;  Reading  of  German  papers  through  second 
ud  third  terms. 

Books  for  reference— Grimm's  Deutsche  Sprachlchrc  ;  Adler's  Dictionary. 
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DEPARTMENT  OP  THE  LATIN  LANGUAGE  AND  LITERATURE. 

Students  will  not  be  admitted  to  this  Department  who  are  not  prepared  tc 
enter  at  once  upon  the  reading  of  Cicero. 

FiBST  YsAB. — ^The  orations  of  Cicero.  Latin  Prose  Composition  begizo 
and  continued  through  the  course.    Selections  from  YirgiL    Latin  Prosody. 

Second  Ykab. — Selections  from  Livj.    Horace.    JuTenal. 

Third  Tear. — Cicero  de  Officiis.    Cicero  de  Oratore.    Lectures  on  the  ori- 
gin and  structure  of  the  Latin  language.    Frieze's  Quintilian.    Other  authors 
V      will  occasionally  be  substituted  in  place  of  some  of  the  above. 

DEPARTMENT  OP  GREEK  LANGUAGE  AND  LITERATURE. 

This  course  will  resemble  that  in  the  Department  of  Latin. 

FmsT  Year. — First  three  books  of  Xenophon's  Anabasis.  Herodotus. 
Greek  Prose  begun. 

Second  Year. — Demosthenes,  Thucydides,  Homer's  Iliad. 

Third  Year. — ^Xenophon's  Memorabilia  of  Socrates.  Selections  from  Plato 
and  the  Greek  Poets. 

Select  portions  of  Smith's  History  of  Greece  will  be  read  in  course,  and 
lectures  given  on  the  Grecian  History,  Literature  and  Philosophy. 

DEPARTMENT  OP  HISTORY  AND  SOCIAL  SCIENCE. 

The  instruction  in  this  Department  will  be  given  partly  with  text  books, 
but  chiefly  by  lectures,  with  systematic  readings  of  specified  authors,  and 
daily  examinations  on  the  same.  The  study  of  hbtorical  geography  will 
keep  even  pace  with  the  history  studied,  and  the  chronology  will  be  ren- 
dered as  clear  and  distinct  as  possible.  Written  exercises  on  chronology,  and 
essays  in  historical  critidsm,  will  constitute  prominent  features  of  the  course 

First  Year. — Fint  Term, — Discovery,  settlement  and  colonial  history  oi 
the  United  States,  with  notices  of  other  American  States.  American  geogra- 
phy. Two  lectures  (or  lessons)  a  week.  Second  Term. — ^History  of  the  Uni 
ted  States  from  the  time  of  the  Revolution.    Two  lectures  (or  lessons)  a  week 

Second  Year. — Fint  Term, — ^Ancient  History  of  Greece  and  Rome,  witl 
notices  of  other  ancient  nations.  Ancient  geography.  Five  lessons  (or  lee 
tures)  a  week.  Second  Term. — Mediieval  history,  with  history  of  Ohristianit] 
and  ancient  schools  of  philosophy.  Scholasticism.  Modem  history — ^gen 
eral  European  history.  European  geography.  Five  lessons  (or  lectures)  i 
week.    77i4rd  Term, — ^Political  economy. 

Third  Year. — Fint  ?1»^.— Constitutional  history  of  England,  and  of  th( 
United  States.  Two  lectures  a  week.  Second  Term, — History  of  civilization 
Analysis  of  historical  forces  and  phenomena.  Notices  of  the  history  of  th( 
arts  and  inductive  sciences.  Third  Term, — ^Political  philosophy.  Constitu 
tional  and  international  law. 
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COMMERCIAL  DEPARTMENT. 

The  course  in  this  Department  will  oocnpy  one  year,  the  first  term  of  which 
will  be  oocapied  in  teaching  the  principles  of  book-keeping  in  general ;  the 
Koond,  their  application  to  special  lines  of  business,  general  business  forms 
lod  papers,  and  the  thirdt  to  the  higher  operations  of  a  counting  house,  com- 
mercial law  and  political  economy.  Students  who  wish  to  prepare  for  a 
oummercial  career,  and  also  to  acquire  a  general  education,  may  extend  this 
coone  through  two  or  more  years,  by  taking  such  collateral  studies  as  their 
contemplated  vocation  may  render  desirable. 

Studies  recommended  for  this  purpose,  would  be :  the  English  and  Gkrman 
Langoages,  Mathematics,  one  or  two  terms  of  Chemistry  (for  druggists,  etc.^, 
and  History. 

First  Term, — ^Book-keeping  by  single  and  double  entry.  Theory  of  Mer- 
cantile Accounts,  and  the  seyeial  principal  and  auxiliary  books.  Penman- 
ship.   Commercial  calculations. 

Second  Term, — Partnership  Accounts,  Commission  and  Shipping.  Farm 
books.  Business  forms  and  papers.  Notes.  Drafts.  Exchange.  Endorse- 
ments. Bills  of  lading.  Account  current.  Account  sales.  Inventories,  in- 
voices, etc.    Commercial  correspondence. 

Third  Term, — Banking  and  Bank-book  Keeping.  Railroad  Accounts. 
Political  Economy,  Twelve  Lectures  on  Commercial  Law. 

DEPART^fENT  OF  MILITARY  SCIENCE  AND  TACTICS. 

This  Department  is  organized  under  the  provision  of  the  Acts  of  the  Na- 
tional and  State  Governments,  requiring  the  instruction  in  Military  Tactics. 

The  Board  of  Trustees  of  this  University  have  adopted  the  rule,  that  all 
students  take  part  in  military  exercise,  unless  excused  for  sufficient  cause,  as 
aggregation  of  numbers  is  a  paramount  necessity  to  render  such  instruction 
effective. 

The  instruction  in  this  Department  will  be  given  in  two  sub-divisions,  ar- 
^ged  as  follows : 

1.  Practical  Instructions  in  Military  Tactics  (for  the  present,  confined  to 
the  infantry  arm),  to  all  able-bodied  students  of  the  University,  comprising 
the  following  branches : 

^lanual  of  Arms ;  Squad  and  Company  Drill ;  Bayonet  Exercise  ;  Skirmish 
Drill ;  Battalion  Drill;  Guard  and  Picket  Duty  ;  Evolutions  of  the  Brigade  ; 
Target  Practice. 

The  exercises  are  confined  to  three  hours*  drill  and  instruction  per  week. 

2.  Military  Science.  There  will  be  taught  a  class  in  Military  Science  and 
Art,  as  far  as  it  is  necessary  for  duties  as  officers  of  the  line.  Students  will 
be  admitted  into  this  class  after  having  participated  at  least  two  terras  in  the 
general  military  exercises,  and  shown  such  proficiency  and  ability  as  may 
^'ecure  a  utilization  of  the  instruction  thus  received. 

The  instruction,  theoretical  and  practical,  is  to  occupy  not  to  exceed  five 
hours  per  week,  and  is  so  arranged  as  not  to  interfere  with  any  other  eowx^^*^ 
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of  study,  and  makes  it  possible  for  the  member  of  any  other  course  to  engage 
in  it  as  an  optional  study. 

The  members  of  this  class  will  officer  the  companies,  and  act  as  drill  ser- 
geants and  instructors  for  the  lower  classes. 

As  collateral  studies  for  such  as  make  this  course  a  specialty,  are  recom- 
mended Mathematics  and  Surveying,  English  and  Modem  Languages,  Draw- 
ing, one  term  of  Chemistry,  History  and  Political  Economy. 

FiBST  Year. — Fir»t  Term. — School  of  the  company ;  bayonet  fencing. 

Second  Term, — Battalion  and  skirmish  drill ;  bayonet  fencing. 

Third  2I$ri».— Brigade  and  division  evolutions ;  target  practice  and  tiieo- 
rctical  instruction  on  the  rifle  and  fire  arms. 

Second  Yeab. — First  Term. — Military  administration ;  reports  and  returns ; 
army  regulations  and  military  laws ;  sword  fencing. 

Second  Term. — Outpost  and  picket  duty  (Mahon^s) ;  sword  fencing. 

Third  Term. — ^Military  fortification,  field  and  permanent ;  military  bridges 
and  roads ;  target  practice. 

Third  Ybar. — First  Term. — Artillery  practice ;  field  artillery ;  drill  at  the 
cannon. 

Second  Tetin. — Military  engineering ;  cavalry  tactics,  theoretical. 

Third  Temf. — Art  of  war  (Jomini) ;  military  history  and  statistics ;  organi- 
zation and  administration  of  armies. 

There  is  formed  now  a  battalion  of  four  companies,  officered  by  the  stu- 
dents of  the  military  class,  and  battalion  drill  and  skirmish  were  practiced 
last  term. 

APPARATUS. 

Tbe  value  of  an  institution  of  learning  will  depend  largely  upon  the  amount 
and  character  of  its  apparatus  of  instruction — its  means  of  teaching  to  the 
('ye.  No  other  teaching  is  so  rapid  and  effective  as  this.  It  has  been  the 
l>olicy,  from  the  outset,  to  provide  the  University  the  best  and  most  complete 
means  of  illustration,  and  constant  additions  are  being  made  to  its  apparatus 
in  all  departments. 

Chemistry. — This  department  is  furnished  with  a  working  laboratory,  in 
which  tables  are  already  provided  for  a  class  of  24  students,  to  work  at  once, 
with  all  the  appliances  needed  for  making  chemical  analyses,  including  tbe 
Bunsen  Burner,  the  Spectroscope  and  the  Hibbs'  Assaying  Furnace.  Inaddi. 
tion  to  the  usual  reagents  and  apparatus  required  for  laboratory  work,  and 
already  supplied,  there  is  to  be  added  this  summer  nearly  $8,000  worth  of 
new  apparatus,  including  a  Sacharometer,  a  Ruhmkorf  s  Coil,  a  Narrenberg's 
Polarizer,  a  Thermo  Electric  Pile,  and  other  valuable  pieces  for  illustrating 
the  relations  of  light,  heat  and  electricity  to  chemistry,  so  that  the  best  facili- 
ties will  be  furnished  for  acquiring  a  thorough  knowledge  of  this  science. 
As  soon  as  students  shall  have  become  acquainted  with  the  general  princi- 
ples of  the  science,  no  pains  will  be  spared  to  familiarize  them  with  it  in  iU 
"ipplications  to  agriculture,  and  other  industrial  pursuits,  and  to  awaken  in 
them  a  love  for  scientific  investigation.    They  will  have  access  to  minerals, 
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ores,  «nd  geological  spedmens,  and  be  tangbt  how  to  analyze  them.  A  libra- 
rj  of  standard  works  on  general  and  analytical  chenuBtry  will  soon  be  pur- 
chased; and  English,  French,  and  Gkrman  periodicals  will  famish  informa- 
tion of  the  most  recent  views  and  disooyeries  in  this  department  of  science. 

Botaut  and  Horticultubb. — Papi&r  mache  flowers,  fruits,  etc.,  haye  been 
procared  firom  the  celebrated  Dr.  Auzoux,  of  Paria    Among  them  are  flowers 
of  seyeial  classes  which  can  be  easily  dissected,  and  which  are  so  greatly  en- 
larged as  to  exhibit  to  the  eye  the  minute  organs  almost  inyisible  in  natural 
flowers.    Also,  fruits  and  grain  magnified  to  show  the  organs,  structure  and 
parts,  the  coatings,  starch,  pulp,  germs  and  yarious  tissues.    Nothing  has 
ever  exceeded  the  beauty  and  fidelity  of  these  artificial  fruits  and  flowers. 
Besides  these,  the  Uniyersity  possesses  extensiye  herbariums,  collections  of 
wood,  seeds,  grains,  etc.;  also  large  nurseries  of  forest  and  fruit  trees,  or- 
chards, gardens,  small  fruit  plantations  and  ornamental  grounds — a  propaga- 
ting house  and  a  large  green-house  just  added.    A  botanical  garden  and  an 
extensiye  aboretum  are  in  preparation.    The  department  has  also  two  large 
and  powerful  microscopes. 

Zoology,  Geology,  etc. — Cabinets  of  insects,  birds,  reptiles,  mammals, 
shells,  skeletons,  fosnls,  minerals,  charts  and  plates  are  already  collected  and 
are  rapidly  increasing.  A  large  double  magic  lantern,  such  as  are  manufac- 
^  tured  for  the  English  goyemment  army  schools,  has  been  procured  from  Lon- 
don, with  a  large  number  of  slides  to  illustrate  geology,  natural  history,  as- 
tronomy, history,  etc. 

Agbicultuee. — Besides  the  foregoing,  nearly  all  of  which  seryes  to  illus- 
trate the  sciences  related  to  agriculture,  the  Uniyersity  farms,  gardens,  etc., 
embrace  oyer  a  thousand  acres  of  fine  improyed  farming  lands,  on  which  large 
model  barns  are  being  erected,  and  for  which  seyeral  breeds  of  fine  stock  are 
to  be  purchased.  To  illustrate  yetcrinary  science,  a  yeterinary  stable  is  to  be 
erected,  and  papier  machs  models,  from  Dr.  Auzoux,  of  the  horse's  mouth  and 
teeth,  show  the  successiye  changes  of  age.  A  dissected  foot  and  ankle,  from 
the  same  manufactor,  beautifully  illustrates  the  complicated  structure  of  this 
part  of  the  horse. 

Practical  MEcnANics  and  Mechanical  Engineering. — A  mechanical 
shop,  occupying  a  two-story  building,  is  now  established  on  the  grounds  of 
the  Uniyersity.  In  the  upper  story  is  the  carpenter*s  shop.  This  shop  is 
supplied  with  a  circular  saw,  jigsaw,  morticing  machine,  and  a  set  of  work 
benches  and  yises  for  students,  with  all  the  necessary  carpenter's  and  cabinet 
maker's  tools.  The  lower  story  is  devoted  to  the  machine-shop,  which  is  fur- 
nished with  a  boiler  and  steam  engine  of  eight-horse  power ;  a  machinist's 
"engine-lathe,"  and  two  hand-lathes,  fitted  up  with  chucks,  drills,  etc.;  a 
wood-turning  lathe;  a  pattern-maker's  bench,  with  its  complement  of  tools; 
a  blacksmith  shop ;  molding-sand,  crucibles,  etc.,  for  making  brass  and  other 
castings ;  seyeral  iron  yi.«4es,  and  sundry  other  tools  valuable  in  the  machin<» 
shop.  The  engine  is  of  special  design,  being  adapted  to  receive  difiereot 
sets  of  valve-gears,  for  the  purpose  of  illustrating  to  the  classes,  in  a  working 
model,  the  different  varieties  of  the  steam  engine.     In  the  mechanical  «hop, 
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models  and  apparatus  are  constantly  being  made  by  the  students,  with  the 
assistance  of  the  director  of  the  shops,  and  added  to  the  present  set  of  Taliia- 
ble  illnstrative  apparatus  of  the  class-room. 

N.  B. — Apparatus,  of  good  quality,  can  be  furnished  for  high  schools  and 
colleges.    Orders  are  solicited. 

Physics  Aim  Natubal  Philosophy. — ^This  collection  includes  some  of  the 
latest  and  most  important  improvements  in  the  apparatus  of  physios  and 
natural  philosophy.  The  air  pump  is  of  the  best  form  in  use.  It  was  made 
by  the  celebrated  firm  of  E.  S.  Ritchie  &  Sons,  of  Boston,  and  cost  $975.  It 
has  a  rotary  movement,  combined  with  "  Ritchie's  patent  action  "  of  the  pis- 
ton and  valves.  This  final  step  in  the  perfection  of  the  air  pump  funuBhes 
the  means  for  the  nearest  approach  to  an  absolute  vacuum  that  it  is  poasible 
to  make  by  mechanical  means.  The  electrical  machine  is  Ritchie's  Patent 
Holtz  Machine.  This  remarkable  machine  is  of  recent  discovery,  and  for 
this  reason  is  found  in  but  few  of  the  cabinets  of  older  institutions  of  learn- 
ing. It  is  distinguished  for  its  wonderful  power  and  great  ease  of  action, 
rendering  it  suitable  for  performing  many  experiments,  which,  with  the  ordi- 
nary machine,  were  extremely  diflcult.  The  collection  also  includes  a  Grove's 
Battery  of  six  caps,  an  induction  coil,  model  telegraphic  apparatus,  Magde- 
burg hemispheres,  vacuum  tubes,  receivers,  magnets,  and  other  accompany- 
ing apparatus. 

Human  Anatomy  and  Physiology  are  taught  by  the  aid  of  a  finely-mounted 
French  skeleton,  a  French  manikin,  and  large  models  of  the  eye,  the  trachea, 
lungs,  etc.,  and  numerous  anatomical  plates  of  life-size  figures. 

Geography  and  History  are  illustrated  by  some  of  the  best  maps,  charts, 
engravings,  plans  of  cities,  etc. 

Crv^iL  Engineering.— The  apparatus  for  surveying  and  engineering  em- 
braces all  the  field  instruments  necessary  for  making  Gk)vemment  land  surveys, 
farm  surveys,  railroad  and  topographical  surveying  and  leveling,  as  the  Tran- 
sit Theodolite,  a  Level  from  Newton  &  Co.'s,  London,  with  two  leveling- 

rods the  ordinary  and  the  self-reading ;  a  first-class  Vernier  compass ;  best 

brazed-link  steel  chains— Gunter's  and  Engineer's ;  also  the  necessary  instru- 
ments for  the  new  Stadiar  surveying,  as  adopted  in  the  Government  surveys. 

MiLiTAKY. — 150  muskets  and  accoutrements  complete ;  12  cavalry  swords ; 
1  bass  drum  ;  1  tenor  drum ;  3  fifes ;  2  bugles ;  18  fencing  muskets  for  bayo- 
net practice ;  swords,  gauntlets  and  masks,  for  sword  practice ;  automaton 
regiment,  for  theoretical  instruction ;  and  a  large  drill  hall  to  be  erected  this 
summer.  The  library  also  includes  quite  a  selection  of  books  on  military  sci- 
enoe,  military  history  and  engineering. 

LIBRARY  AND  READING  ROOM. 

The  library  contains  over  4,000  volumes ;  and  is  especially  rich  in  lK)ok.s 
relating  to  agriculture,  mechanics,  engineering  and  the  arts ;  and  in  natural 
sciences,  history,  biography  and  literature. 

The  large  Library  Hall  is  fitted  up  as  a  reading  room,  and  richly  provided 
with  American,  English,  French  and  German  papers  and  periodicals,  embrac- 
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liei»  quuterliei,  etc  The  reading  room,  well  wanned  and  lighted,  is  open 
ereiy  day  and  erening,  and  is  constantly  resorted  to  by  the  Faculty  and  stu- 
dents. 

Besides  the  UniTersity  library,  there  are  also  libraries  belongiog  to  the  lite- 
rary socneties. 

REQUIRE^IENTS  FOR  ADMISSION. 

1.  Bach  stndent  is  required  by  law  to  be  at  least  fifteen  years  of  ago ;  but  it 
is  beliered  that  few  will  be  found  mature  enough  at  this  age  to  enter  with 
the  highest  profit  upon  the  studies  of  the  University,  and  it  is  recommended, 
as  a  general  rule,  that  students  be  at  least  eighteen  years  old  before  entering. 
3.  The  law  also  prescribes  that  **  no  student  shall  be  admitted  to  instruc- 
tion in  any  of  the  departments  of  the  University,  who  shall  not  previously 
undergo  a  satisfactory  examination  in  each  of  the  branches  ordinarily  taught 
in  the  common  schools  of  the  State."    In  addition  to  these,  candidates  for 
advanced  standing  must  pass  an  examination  in  each  of  the  branches  already 
pnrraed  by  the  class,  or  an  equivalent  therefor.    Those  desiring  ancient  lan- 
goagea  must  pass  in  the  ordinary  preparatory  studies  in  such  lauguagcs. 

3.  There  are  certain  elementary  studies  not  yet  reckoned  among  the 
**  branches  ordinarily  taught  in  common  schools,"  such  as  Elementary  Algebra, 
Nafcoral  Philosophy  and  EngUsh  Composition,  which  it  is  strongly  recom- 
mended that  students  shall  pursue  before  coming  to  the  University.  They 
neeensrily  precede  the  University  courses.  The  advance  of  the  classes  com- 
pels the  discontinuance  of  instruction  in  these  studies,  and  students  should, 
if  pruticable,  come  prepared  to  pass  examination  in  them. 

4.  In  order  to  indicate  the  extent  and  character  of  the  examinations  rc- 
qoired,  a  set  of  the  questions  formerly  used  is  appended  at  the  close.  The 
questions  are  varied,  of  course,  each  year. 

CHOICE  OF  STUDIES. 

The  University  is  wholly  elective  in  its  courses.    Entire  liberty  of  choice 
is  allowed  each  student  in  selecting  the  studies  he  will  pursue.    Each  stu- 
dent is  required  to  have  fifteen  lessons  a  week,  unless  specially  c^xcused  for 
cause.     Changes  from  one  department  to  another  can  only  be  made  at  the 
opening  of  a  term.     Students  should  carefully  seek  the  advice  of  tlie  Faculty 
in  the  choice  of  a  course  of  studies,  or  they  will  be  liable  to  lose  much  time 
in  attractive  but  irrelevant  branches ;  and  when  a  course  has  been  determined 
on,  it  should  be  followed  with  steadiness  and  perseverance. 

TERM  EXA3HINATI0NS. 

Frequent  and  searching  examinations  will  be  held,  to  test  the  progress  in 
study,  and  to  determine  each  student's  fitness  to  remain  in  the  classes.  The 
University  cannot  be  held  responsible  for  the  lack  of  thoroughness  in  the 
common  school  studies  of  its  students ;  but  it  will  insist  upon  thoroughness 
in  ita  own  proper  studies. 
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A  regular  examination  of  all  the  classes  is  made  at  the  middle  and  doee  of 
each  term.  A  record  is  kept  of  the  standing  of  each  student  at  all  the  ex- 
aminations, and  from  this  his  final  certificate  of  graduation  is  made  up. 

THE  UNIVERSITY  UNIFORM. 

Under  the  ^authority  of  the  act  of  incorporation,  the  Trustees  have  pre- 
bcribed  that  all  the  students,  after  their  first  term,  shall  wear  the  Uniyersity 
uniform.  The  Uniyersity  cap  is  to  be  worn  from  the  first.  This  uniform 
consists  of  a  suit  of  cadet  gray  mixed  cloth,  of  the  same  color  and  quality  as 
that  worn  at  West  Point,'and  manufiictured  by  the  same  establishment. 

The  coat  is  a  single-breasted  frock,  buttoned  to  the  chin,  with  standing 
eoUar,  and  a  trimming  of  black'mohair  cord  on  the  shoulders,  in  loops.  The 
yest  is  also  single-breasted,  buttoned  to  the  chin,  with  standing  collar.  But- 
tons for  coat  and  yest  are  manufactured  expressly  for  the  Uniyersity.  They 
are  gilt,  of  medallion  style,  the  design  being  a  sheaf  of  wheat  surrounded 
with  the  words,  **  Illinois  Industrial  Uniyersity.*'  The  pants  haye  a  welt  of 
dark  blue  in  the  outside  seams.  The  suit  is  a  yery  tasteful  dress,  and  is  sub- 
stantial and  enduring.  An  arrangement  has  been  made  with  responsible 
parties  to  furnish  the  suits  to  students  at  reasonable  rates.  Students  can  pro- 
cure them  ready  made  on  their  arriyal  here. 

The  Uniyersity  cap  is  of  dark  blue  cloth,  and  ornamented  with  the  initials 
1. 1.  U.,  surrounded  by  a  silyer  wreath  in  front. 

The  arms  and  equipments  used  in  the  drill  arc  furnished  by  the  State. 

Students  will  wear  their  uniform  always  on  parade ;  but  in  their  rooms  and 
at  recitation,  may  wear  other  clothing.  An  army  blouse  or  fatigue  dress  can 
be  purchased  at  low  rates  by  those  who  want  it. 

HONORARY  SCHOLARSHIPS. 

The  Legislature  prescribed  that  one  honorary  scholar  shall  be  admitted 
from  each  county  in  the  State.  These  scholarships,  which  are  designed  "  for 
the  benefit  of  the  descendants  of  soldiers  and  seamen  who  seryed  in  the 
armies  and  navies  of  the  United  States  during  the  late  rebellion,''  entitled  the 
incumbents  to  free  tuition.  The  trustees  have  also  authorized  the  faculty  of 
the  Uniyersity  to  remit  the  tuition  of  worthy  young  men  whose  circumstances 
are  such  as  to  require  this  aid. 

Students  desiring  admission  as  honorary  scholars,  will  apply  to  the  county 
school  superintendent  for  examination,  and  for  a  certificate  of  recommenda- 
tion. 

PRIZE  SCHOLARSHIPS. 

A  moyement  has  been  started  to  secure  in  each  county  of  the  State  the  en- 
dowment of 'ajprize^scholarship,  with  a  permanent  fund  of  (1,000  for  each. 
The  plan  contemplates  that  the  income  of  this  fund  shall  be  annually  awarded 
to  the  best  scholar,/rom  the  public  schools  of  the  county,  who  shall  present 
himself  as  a  candidate  for  the  Uniyersity.  The  scholarship  shall  be  deter- 
mined by  a  competitiye  examination,  to  be  held  in  each  county,  under  the 
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Regent  of  the  University,  and  the  State  Superintendent  of  Pablic  Instruction 
The  examination  will  be  held  the  first  Friday  in  September,  or  at  such 
time  and  place  as  the  County  Superintendent  of  Schools  may  appoint. 
Honorary  scholars  will  be  examined  at  the  same  time.  Only  a  few  of  the 
counties  have  as  yet  provided  for  the  prize  scholarship,  but  it  is  hoped  that  a 
prize  of  greater  or  less  amount  will  be  provided  in  each  county  in  which  a 
worthy  candidate  shall  be  selected. 

STUDENTS'  DORMITORIES  AND  BOARD. 

There  are  in  the  University  building  about  sixty  private  rooms  for  students, 
vUdi  ftie  rented  to  the  students  who  first  apply.  Each  room  is  designed  for 
tke  accommodation  of  two  students.  These  rooms  are  fourteen  feet  long  and 
tcB  feet  wide.  They  are  without  furniture,  it  being  deemed  best  that  the  stu- 
dcats  shall  furnish  their  own  rooms.  It  is  earnestly  recommended,  for 
teilth's  sake,  that  each  student  have  a  separate  bed.  A  study  table,  chairs 
lad  a  small  coal  stove,  may  be  provided  in  common  by  the  occupants  of  the 
loom. 
Good  private  boarding  houses  are  already  springing  up  around  the  Uni- 

Tcnity,  where  either  day  board  or  board  and  rooms  can  be  obtained,  with  the 

advantages  of  the  family  circle.    A  boarding  club  is  maintained  by  the  stu- 

dnts  in  the  University  building  at  a  cost  of  from  $2  to  (2  60  per  week. 

Serenl  students  have  provided  themselves  with  meals  in  their  rooms,  at  an 

expense  varying  from  (1  to  (1  60  per  week. 
To  avoid  unnecessary  litter  about  the  grounds,  coal  is  purchased  by  the 

I'niYersity  at  wholesale,  and  furnished  to  students  at  cost. 

UOW  TO  ENTER  THE  UNIVERSITY. 

In  answer  to  the  questions  often  received,  the  following  explicit  directions 
ve  gi?en  to  those  wishing  to  enter  the  University : 

1.  You  must  be  over  15  years  of  age  and  of  good  moral  habits.    If  uu- 
bown  to  the  faculty,  you  should  bring  a  certificate  of  character. 

2.  You  must  possess  a  thorough  knowledge  of  the  common  school  branch- 
I  H,  Arithmetic,  Grammar,  Geography  and  Ilistory  of  the  United  States.     Y'ou 

I  fiionld  be  able  to  pass  an  examination  in  Algebra  to  quotations  of  the  second 
I  (l^ree,  and  in  Natural  Philosophy.    The  further  advanced  in  study,  the  bet- 
ter you  will  be  prepared  to  secure  the  full  advantages  of  a  residence  at  the 
University.     Some  of  the  departments  require  more  preparation  than  others. 

3.  Y'ou  should  enter  at  the  beginning  of  a  term  ;  but  you  can  enter  at  any 
•  ther  time  if  prepared  to  go  forward  with  any  of  the  classes. 

4.  If  lioubtful  of  your  ability  to  enter  the  department  you  have  selected, 
write  to  the  Regent,  J.  M.  Gregory,  Champaign,  and  state  what  branches  you 
have  .studied,  the  progress  you  have  made  in  each,  and  your  wishes  as  to 
rourse  and  term  of  study. 

5.  If  prepared,  come  on  at  once.  You  will  find  friends  in  the  faculty  to 
advice,  and  if  necessary,  to  assist  you. 

—5 
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HOW  CAK  I  PAY  MY  WAY  ? 

In  answer  to  this  question,  which  often  reaches  us  fh>m  earnest  young  i 
eager  for  an  education,  but  without  means,  we  reply : 

1.  Your  necessary  expenses  (except  for  books  and  clothing),  will  b 
stated  hereafter,  under  the  head  of  "Expenses."' 

2.  During  the  Spring  and  Fall  terms,  and  to  some  extent  during 
Winter  term,  you  can  find  work  on  the  University  farm  and  gardens,  o 
the  shops,  for  which  you  will  be  paid  12}4  cents  per  hour,  if  diligent 
faithful.  You  can  easily,  without  hindering  your  studies,  work  two  or  tl 
hours  a  day,  and  if  needful,  the  whole  day  on  Saturdays  This  will  amc 
to  (8  per  week,  and  will,  if  you  choose  to  board  yourself,  more  than  o 
all  your  expenses.  If  you  understand  some  common  trade,  you  can  do 
better.  You  will  easily  be  able  to  earn,  during  the  yacation,  enough  to 
your  clothes  and  books.  Several  secure  labor,  at  good  wages,  ou  the  faro 
in  the  mechanic  »hops  during  the  summer  vacation.  Some  students  pay  t 
way,  and  have  money  to  spare. 

You  should  have,  to  start  with,  money  enough  to  pay  your  entrance 
and  bills,  and  to  buy  your  half  of  the  furniture  of  your  room,  which 
cost,  say  (15.  You  will  find  numbers  of  fellow  students  who  are  taking 
of  themselves,  and  who  will,  with  true  brotherly  feeling,  advise  and  a 
you.  Come  on  without  fear.  What  man  has  done,  man  can  do.  Remem 
if  education  costs  much,  ignorance  costs  more.  •  Education  costs  in  yoi 
ignorance  costs  always. 

TER3I8. 

The  college  year  is  divided  into  three  terms,  of  fourteen,  twelve  and 
weeks.  Students  are  expected,  in  all  cases,  to  be  present  on  the  first  da 
the  term.  Those  unavoidably  delayed  will  be  required  to  make  up  all 
sons  which  their  classes  shall  have  passed  over  in  their  al)sence. 

CALENDER  FOR  1870-71. 

Examination  for  admission Tuesday,       Sept.  13,  1 

Fall  term  opens Wednesday,  Sept.  14,  1 

Fall  term  closes Wednesday,  Dec.   21,  1 

Vacation  of  two  week.s. 

Examination  for  admi&sion Jan.     3, 1 

Winter  term  opens Jan.    4,  ] 

Winter  term  closes Mar.  27, 1 

Examination  for  admission Mar.  28, 1 

Spring  term  opens Mar.  29,  1 

Spring  term  closes June    7, 1 

Commencement June    7,  1 
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EXPENSSa 

in  iho  Agricaltual,  Mechanical,  EnglnMri^gi  Olwinirtry  and 
Mflitaiy  oonnes  are  firee. 

Mmi,  in  other  connei^  to  ftadents  ttom  lUinoii,  per  aonom $15  00 

Mioo,  in  other  coonei^ to  rtndenti  from  other  Stately  ijer  annmn. ...  90  00 

Fee  ibr  incidentalB,  per  term.  • • 2  60 

Boon  lent  Ibr  each  ftndent,  per  teim •'« 4  00 

Room  TCnt  is  only  chaiged  to  stodents  who  room  in  the  VnlYenity  boild- 
w^  Bidi  atndent  is  required  to  pay  a  matricalation  fee  of  $10  on  ilrat 
■Mng  the  institution.  Tliis  entitles  him  to  membership  till  he  completes 
Hi  rtndies.  Honorary  and  prize  scholars  pay  no  tnition  fiei  hat  pay  ail 
Av  fees.  AU  Ulls  dne  the  UniTenity  must  be  paid,  and  thf  Treasorer's 
Mflipt  be  shown  to  the  Regent  belbre  the  student  can  enter  the  datwes. 

The  annual  expense  of  a  residence  at  the  UniTersity,  exdusiTe  of  books 
ad  dothing,  will  be  nearly  as  follows : 

Ttttion,  room  rent  andincidentals,ftom $19  00  to  $  84  50 

finid,from 5400to   18000 

FsBl  and  lights,  ihun 10  00  to     15  00 

WMblog,  75  cents  per  dozen 10  00  to     15  00 

.    Total $96  50  to  $844  60 

Miny  young  men  reduce  the  expense  to  within  $90  per  year,  and  pay  this 
by  their  labor  daring  the  year.  It  ought  to  be  known  that  anff  yowng  man 
Mnpay  his  tpuy  through  college  who  is  willing,  for  the  sake  of  an  education, 
to  practice  steadily  the  virtues  of  industry  and  economy. 

LADIES*  DEPARTMENT. 

The  Trustees  liave  voted  to  admit  female  students  as  soon  as  suitable  ac- 
QHunodations  can  be  provided.  Ladies  already  attend  the  lecture  course, 
ud  etrly  preparations  will  be  made  to  afford  them  the  full  benefits  of  the 

Mttition. 

GOVERNMENT. 

The  University  is  designed  for  men,  not  children,  and  its  government  rests 

ioiii  appeal  to  the  manly  feelings  and  sense  of  honor  of  its  students.    If  any 

student  shall  show  himself  so  weak  or  corrupt  that  he  cannot,  when  thus 

treated,  refrain  from  vicious  conduct,  he  will  receive  permission  to  leave  tbc 

ioititutioD,  where  his  presence  can  only  injure  others,  without  being  of  any 

benefit  to  himself.    But  no  pains  will  be  spared  to  counsel  the  inexperienced, 

to  tdmomah  the  careless,  and  save  the  tempted.    Especially  will  it  be  an 

object  to  establish  and  maintain  that  high  toned,  refined,  and  honorable  sen- 

timeDt,  which  is  at  once  the  best  safeguard  against  meanness  and  vice,  and  a 

constant  inspiration  to  nobleness  and  virtue. 
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QUESTIONS  USED  IN  THE  EXAMINATION  OF  CANDIDATES 


FOB  AI»M18SI0N  TO  THE 


ILLINOIS  INDUSTRIAL  UNIVERSITY,  IN  1868. 


No  examination  was  deemed  satisfactory  in  which  the  candidate  di(J  not 
answer  correctly  70  per  cent,  of  the  questions  in  each  study. 

ORTHOGRAPHY. 

1.  What  does  Orthography  include  ? 

2.  How  many  elementary  sounds  in  the  English  language  ? 

3.  What  letters  might  be  spared  from  our  alphabet  as  expressing  noaddm 
tional  sound  ? 

4.  Write  the  plurals  of  lady,  and  day,  and  give  the  rule. 

5.  When  a  word  receives  a  suffix  which  begins  with  a  vowel,  what  is  tb 
rule  in  regard  to  doubling  the  final  consonant? 

6.  How  are  derivative  words  formed  ? 

7.  Give  words  having  the  following  prefixes  and  suffixes,  and  define  eac  ^ 
word  :  adj  con,  in,  tub,  ment,  ship. 

READING. 

1.  What  is  Emphasis  ? 

2.  How  many  kinds  are  there  ? 

3.  What  are  the  different  classes  of  inflection  ? 

4.  Punctuate  the  following,  and  mark  the  emphatic  words,  the  iuficction^ 
and  the  rhetorical  pauses : 

"There  is  a  tide  in  the  affairs  of  men  which  taken  at  the  flood  leads  on  I 
fortune." 

"  Let  not  your  hearts  be  troubled  Ye  believe  in  God  believe  also  in  me  Ii 
my  Father's  house  are  many  mansions  if  it  were  not  so  I  would  have  tol< 
you." 

"  New  occasions  bring  new  duties 
Time  makes  ancient  good  nncouth 
He  must  upward  still  and  onward 
Who  would  keep  abreast  with  truth." 


l.l 


.  *. 
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QRAMMAR. 


1.    ymie  the  dMhwafc  nkwm  of  pronwuM. 

2w    Gire  the  role  Ibr  ibinBliig  the  poMeniye  oaie  of  aoani,  and  write  the 
rfngwlT  rf  Udift  mIoi  It  end  the  poMcewTe  plml  of  dbiiip,  «s, 


1   Whit  peiticolerpronoaneazeTmried  in  form  to  denote  gender? 

1   Whftt  ■enteocee  contdning  Cto,  need  ee  an  icy^ctiTe,  a  conjunction,  and 

k  Give  the  eeoond  person  ungahur  of  the  verb  60  in  the  soTeral  moods  and 


1  What  are  the  principal  parti  of  the  following  yerbi :  Lay,  lU^  Uad^ 
■lb,  tM^  «ft,  Mt  / 
Aoiwer  each  of  the  qneetiona  annexed  to  the  following  eentence : 
•Of  the  committee  who,  in  Jnne,  1776,  had  been  appointed  to  prepare  the 
fin,  Stmoel  Adama  alone  remained  a  member;  and  erenhe  was  abeent  when 
*  *  *  *artldea  of  confederation  and  perpetnal  nnion'  were  adopted,  to 
ktnfaBitted  ibr  approbation  to  the  acTeral  Statee.*'— Bonefv/I'j  U.  A  HU- 

7.  Of  how  many  fitopaiiUmUt  (or  principal  dausei,)  does  the  above  Ben- 
teeoe oonsltt,  and  with  what  word  does  each  proposition  end? 
&  Give  the  leading  i^djeet  and  predieaU  of  each  proposition. 
9.  Fuse  Mitf,  1770,  nMm&ir,  and  men, 
li.  Also  pane  Aoi  ton  aj^MiatMl,  and  fwnajiMd 

11.  Mention  all  the  oonnectiyes,  and  the  words,  phrases,  etc.,  which  they 
•Will  J  unite. 

12.  Correct  the  following  sentences : 

"Both  this  dress  and  the  other  is  becoming,  but  neither  of  them  set  well." 
**!(»  are  not  him  who  I  expected  to  see." 
"Esther  of  the  three  will  answer.'* 
"The  principle  city  of  a  State  is  not  always  its  capitol." 

ARITHMETIC. 

1-  If  the  divisor  is  19,  the  quotient  37,  and  the  remainder  11,  what  is  the 
I  <iiTideiKi? 

i  What  is  the  quotient  of  65  bu.  1  pk.  3  qt.,  divided  by  12? 
3.  In  exchanging  gold  dust  for  cotton,  by  what  weight  would  each  be 
weighed? 

i  Give  the  process  for  division  of  fractions  by  fractions,  and  the  reasons 
^  that  process. 

^   Divide  two  and  three  one-thousandths,  by  four  one-hundredths ;  and 
pre  the  reasons  for  the  pointing  of  the  answer. 

6.  Define  ratio  and  proportion ;  and  distinguish  between  them. 

7.  Find  the  unknown  terms  in  the  following  proposition  : 

12  yds.  8  qrs. :  46  yds.  8  qrs. : :  (       ) :  6  T.  1  cwt 
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8.  Required  the  proceeds  of  a  ninety-days'  note  for  $100.00  discounted  at  ^ 
a  bank  at  10  per  cent.  -* 

9.  Sold  9  1-0  cwt.  of  sugar  at  |8j^  per  cwt.  and  thereby  lost  12  per  cent.  - 
how  much  was  the  whole  cost  ? 

10.  When  it  is  7  p.  h.  at  Springfield,  III.,  in  89  dcg.  88  min.  W.,  what  if 
the  time  at  Cambridge,  England  ? 

11.  What  is  the  square  root  of  .0048046731  ?  - 

12.  Required  the  cube  root  of  212170178. 

GEOGRAPHY. 

1.  Define  Mathematical,  Political  and  Physical  Geography. 

2.  What  motions  has  the  earth,  and  to  what  phenomena  does  each  motion 
give  rise? 

8.    What  is  the  order  of  the  continents  in  extent  of  surface  ? 

4.  Describe  the  mountain  systems  of  North  and  South  America. 

5.  Name  in  their  order  the  principal  rivers  of  the  Atlantic  slope  of  the 
United  States. 

6.  Name  the  countries  of  Europe,  and  their  capitals. 

7.  Give  the  boundaries,  and  four  largest  towns  of  Illinois. 

8.  Describe  the  route  of  travel  from  Chicago  to  St.  Petersburg,  in  Russia, 
and  name  the  bodies  of  water,  the  rivers,  countries,  etc.,  which  you  would  pass 
on  your  way. 

9.  Through  what  waters  will  a  vessel  pass,  and  in  what  directions  sail,  in 
going  from  Glasgow  to  Adrianople  ? 

10.  Name  the  peninsulas  of  Europe  and  Asia. 

ALGEBRA. 

1.     How  does  the  Algebra  differ  from  Arithmetic  ? 

3.  Distinguish  between  a  coefficient  and  an  exponent^  and  define  a  hitwrnial 
a  radical  quantity  and  a  surd. 

8.    What  is  an  ecjuation  of  the  second  degree  ? 

4.  Divide  x^  —  y •  by  a;  —  y. 

5.  Solve  the  equation,  (  a?  4-  1  )  ^  =  2a?  +  17. 

6.  Find  thesumofy'~50andV'^:    ofv'T'and'/X' 
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V  a  -\-  X  +V  a  —  X     V  X 


7. =      b  Find  value  of  a?. 

Vic. 
8.     Stat«  what  hooks,  and  how  far  you  liave  studied  io  algebra. 

GEOMETRY. 

1.  Define  a  line ;  a  plane ;  an  angle ;  and  a  triangle. 

2.  Demonstrate  the  theorem — The  sum  of  the  angles  of  a  triangle  is  equal 
to  two  right  angles. 


Z.  Demonstrate  the  theorem — The  area  of  a  circle  is  equal  to  the  circuni- 
ferenoe  into  one  half  the  radius. 

4.  State  what  books  you  have  used,  and  how  fur  you  have  studied  Qc- 
ometry. 


NATURAL  PHILOSOPHY. 


I. 


9 
•J. 


5. 


Define  Natural  Philosophy. 

Name  the  essential  properties  of  matter. 

What  is  specific  gravity ,  and  how  found  ? 

Define  Pneumatics  and  Hydraulics. 

Name  and  describe  the  mechanical  powers. 

6.  Describe  the  Leyden  Jar,  and  explain  its  theory. 

7.  State  the  extent  of  your  study  in  Natural  Philosophy. 

LANGUAGES,  ETC. 

1.  State  the  extent  of  your  studies  in  Latin  and  other  languages,  ancient 
[« modern,  the  books  read  and  the  time  spent. 

Also  state  the  same  in  any  other  brandies :  as  Chemistry,  Botany,  Phy- 
■ok^,  Book-keeping,  etc. 
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BY-LAWS. 


OENBBAL  RULES. 

1.  Every  student  entering  the  Uniyersity  will  be  regarded  as  pledging  I 
self  to  obey  its  officers,  laws  and  regulations. 

2.  Each  student,  as  a  member  of  the  University,  is  expected  to  shon 
proper  interest  in  its  prosperity,  and  is  bound,  in  honor,  to  promote,  in 
suitable  ways,  its  interests  and  success. 

8.  Every  student  will  be  expected  to  treat  his  instructors  and  fellow  i 
dents  with  courtesy  and  due  respect,  and,  by  a  faithful  discharge  of  his  c 
duties  and  by  all  gentlemanly  and  correct  conduct,  to  contribute  to  the  ( 
eral  well  being. 

4.  Prompt  and  regular  attendance  at  all  general  exercises  and  at  all  the 
ercises  of  his  class,  is  a  cardinal  duty,  which  every  student  owes  to  the  1 
versity  and  to  his  teachers  and  class  mates. 

5.  Unusual  and  all  unnecessary  noise  in  the  halls  and  other  public  ro* 
will  be  counted  as  a  breach  of  proper  decorum,  and  as  a  violation  of 
rights  of  the  University. 

6.  Each  student  is  expected  to  have  a  careful  regard  to  the  general  neat 
and  good  order  of  the  buildings,  and  to  avoid  all  markings  or  carvings 
walls,  floors  or  other  parts  of  the  buildings,  or  upon  the  furniture  or  fe: 
of  the  University. 

7.  All  property  of  the  University  is  to  be  carefully  preserved  from  inj 
and  every  student  carelessly  or  willfully  injuring  the  same  is  expected  to 
for  the  replacement  or  repairs. 

8.  All  use  of  alcoholic  drinks,  and  all  visiting  of  drinking  shops  or  sale 
and  of  billiard  and  gambling  houses,  are  strictly  forbidden  as  disgraceful, 
destructive  to  the  best  interests  of  the  student  and  of  the  University. 

9.  Students  desiring  to  be  absent  from  any  University  or  class  exercise  s 
secure  permission  beforehand  for  such  absence,  and  when  circumstances 
vent  application  for  such  permission,  they  shall  offer  excuse  for  their*abse 
immediately  on  their  return,  to  the  University  or  to  the  class  from  which  1 
have  been  absent. 

10.  Six  absences  during  any  one  term  from  any  University  or  class  exei 
which  the  student  is  required  to  attend,  without  a  good  and  sufficient  ex 
for  such  absences,  shall  suspend  the  delinquent  from  all  privileges  of  the  1 
versity,  till  restored  by  the  Faculty. 
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ADSilSSION  AND  JM^IUSSION. 

L  No  student  will  be  admitted  but  on  the  examinations  required  by  law,  and 
additional  examinations  as  may  be  rojuircd  by  candidates  for  advanced 
I,  or  for  any  higher  coarse  of  study. 
1  Erery  student  shall,  when  required,  pr<^nt  testimonials  of  good  moral 
r,  or,  if  from  another  College  or  University,  certificates  of  honorable 

i  Students  desiring  to  be  absent  froiQ  the  University  for  one  or  more  terms, 
fioy  part  of  a  term,  must  apply  to  the  llegent  for  leave  of  absence,  to 
ifttted  by  the  Faculty. 
48tadents  in  good  standing,  and  who  have  paid  all  their  University  dues, 
fit  any  time  request  and  receive  an  honorable  (li^niission. 

Its  who  have  attended  the  University  for  one  year  or  more,  shall,  on 

be  entitled  to  certificates  stating  the  studies  in  which  they  have  sus- 

t  their  standing.    And  students  who  shall  have  completed  satisfactorily 

lies  of  any  of  the  courses  of  the  University  shall  be  entitled  to  the 

loation  certificate  of  that  coarse,  such  certificates  being  granted  in  ac- 

with  section  10  of  the  law  for  the  organization  of  the  University. 

students'  rooms  IK  UNIVERSITY  BUILDING. 

[1  Hie  regular  time  for  selection  of  rooms  for  the  year  shall  be  at  the  close 

lie  Spring  term.     Students  expecting  to  room  in  the  building  will  draw 

i&r  choice,  in  the  order  of  seniority  of  classes :  Provided^  that  any  student 

>bg,  with  the  consent  of  the  iProfessor  in  charge,  fitted  up  his  room  with 

than  ordinary  furniture  or  fixtures,  may  retain  it  if  he  chooses  to  decline 

for  a  new  choice.     Students  entering  at  other  times  may  select  any 

which  may  be  vacant. 

[I  la  choice  of  rooms  two  room  mates  shall  have  preference  over  single  stu- 

lAny  student  occupying  a  room  singly  may  be  required  to  receive  a  room 
tunless  he  shall  prefer  to  pay  double  room  rent :  Provided^  there  arc  va- 
iftoms  for  the  applicants. 
^*' Occupants  will  be  chargeable  with  any  damage  done  to  the  room  beyond 

iry  wear. 

^Students  on  renting  a  room  will  each  deposit  with  the  book-keeper  $2,  to 
^fcfimded  at  close  of  occupancy  if  the  room  is  left  in  good  condition  :  Pro- 
that  the  whole  or  part  of  the  sum  may  be  used  to  pay  for  repairs  and 

^  All  putting  on  of  locks,  or  other  alterations  or  repairs  of  room,  involving 

batting  or  disfigurement,  shall  be  done  by  the  University  carpenter,  or 

his  direction,  and  no  student  shall  ])o  entitled  to  remove  a  lock,  even 

furnished  by  himself. 

^  It  the  close  of  his  occupancy,  or  whenever  the  student  is  leaving  the 

aty  for  a  vacation  or  other  protracted  absence,  he  shall  deposit  the 

*ysTith  the  Professor  in  charge. 
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8.  No  more  than  two  students  shall  occupy  any  room,  cxcep* 
of  the  Regent  or  Professor  in  charge,  given  in  case  of  the  larj 

9.  No  room  shall  he  used  for  any  other  purpose  than  as  an  ord  i 
and  study  room,  except  by  special  permission  of  the  Faculty. 

10.  The  occupants  of  an}'^  room  shall  keep  the  same  at  all  ti 
orderly  condition,  and  shall  not  keep  on  hand  any  powder  or 
material,  nor  shall  any  pail  or  bucket  of  hot  allies  T)o  at  any 
ing  in  the  room  or  halls. 


Hlsfory  of  the  TJj  i- 
ted  States :  two. 
k'Ciaiesa  week. 


'  a^  •  •  •  U 


FOURTH  ANNUAL  MEETING. 


Ubbana,  Illinois,  March  8,  1870. 

le  Board  of  Trustees  met  at  4  o'clock  P.  M.,  in  the  chapel  of 
University,  and  was  called  to  order  by  the  Regent.    After 
ling  of  the  Scriptures,  and  prayer  by  the  Rev.  Mr.  Kiley  of 
»ana,  the  roll  was  called  and  the  following  members  were  found 
be  present :    Messrs.  Bateman,  Blackburn,  Brayman,  E.  L. 
mvL  (of  Chicago),  A.  M.  Brown  (of  Pulaski),  Burroughs,  Cun- 
^ham,  Dunlap,  Edwards,  Galusha,  Goltra,  Griggs,  KUe,  John- 
Lawrence,  Pearson,  Pickard,  Pickrell,  PuUen,  Scroggs,  Slade, 
Osdel,  Wright  and  the  Regent — 24. 

le  Regent  stated  that  he  had  letters  from  Messrs.  Emory 
>bb  and  I.  S.  Mahan,  expressing  their  regret  that  they  could  not 
t present;  and  a  letter  from  Mrs.  Edward  KitchoU  advising  him 
■the  death,  in  July  last,  of  her  husband,  Mr.  Edward  Kitchell, 
•toember  of  this  Board. 
f,On  motion,  the  reading  of  the  minutes  of  the  last  meeting  was 
jppensed  with. 

[  i[r.  Pickard  was  invited  to  come  forward  and  take  the  oath, 
[•fcich  was  administered  by  Judge  Cunningham. 
f   Judge  Lawrence  took  the  chair  by  request  of  the  Regent,  who 
froceeded  to  read  his  report. 

ANNUAL  REPORT. 

*<>  the  Trustees  of  the  Illinois  IndvMrial  University : 

Gektlemen — According  to  your  requirement,  I  present  the  following  ro- 
tK)rt  of  the  progress  of  the  University,  and  of  its  desires  and  needs : 

DOINOS  OP  THE  EXECUTIVE  COMMITTEE. 

The  Executive  Committee,  with  one  or  two  failures,  has  held  regular 
(Monthly  meetings,  on  the  first  Wednesday  of  each  month.    The  proceedings 
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of  the  April,  May  and  June  meetings  are  already  published  in  tho  Seooii 
Annual  Report.  The  minutes  of  the  other  meetings  will  be  oommnuatai 
herewith. 

THE  ATTKliDANCKAND  INSTRUCTION. 

There  have  been  in  actual  attendance  during  the  year,  since  your  last  mHt 
ing,  one  hundred  and  ninety-six  students.  Of  the  students  now  here,  fiftj-M  •: 
reported  themselves  as  candidates  for  the  Agricultural  Course  forty-thrM  ftl  "^ 
I^Icchauical  and  other  Industrial  Courses,  and  eighteen  for  Military  ComiL  ■ 
Tho  others  entered  without  fully  deciding  on  their  course.  These  are  gM» 
rally  the  younger  students,  who  have  not  yet  decided  upon  theur  aim  « 
pursuit  for  life,  but  whose  friends  generally  express  the  choice  for  some  pnfr 
tical  course. 

There  were  pre.scnt  in  the  Spring  Term  one  hundred  and  ten  stadsot^ii 
the  Fall  Term  one  hundred  and  thirty-two,  and  in  tho  current  Winter  Tn 
one  hundred  and  fifty-seven,  showing  a  steady  increase  in  the  attendance. 

The  retiuircmcnts  for  admission  have  been  simply  those  prescribed  bj  kw- 
the  ability  to  pass,  satisfactorily,  an  examination  in  the  branches  ordimiilf 
taught  in  tho  common  schools.  This  low  grade  of  qualifications  ooapdi 
many  of  the  students  to  spend  a  year  mostly  in  preparatory  studies;  andtka 
it  happens  that  many  who  are  truly  in  the  industrial  courses,  do  not  qfV 
ut  once  in  the  special  industrial  classes.  But  much  general  instmctioB,  If 
lectures  and  practical  exercises,  can  be  given  to  all,  in  the  fields  of  indttbiil 
knowledge ;  and  all  have  in  this  way  been  enabled,  it  is  hoped,  to  gain  mo^ 
useful  information. 

It  has  been  the  constant  aim  of  the  Regent  and  Faculty,  in  obedience  bo6    ; 
to  the  laws  and  to  the  wishes  of  the  Trustees,  to  give  the  University  the  bat    J 
and  direction  indicated  in  its  name,  and  in  the  grant  by  which  itmiCB-    j 
dowed.     Without  refusing  instruction  in  other  scientific  and  classical  itadiBi    i 
to  such  students  as  required  it,  all  have  taken  some  of  the  branches  of  leinini 
related  to  Agriculture  and  the  Mechanic  Arts ;  and  the  record  of  our  duMi 
shows  conclusively  that  the  tide  of  sentiment  in  the  University  sets  strooglj 
towards  the  great  Industrial  pursuits.     It  is  a  significant  fact  that,  while  so 
instance  is  known  of  any  student  of  the  Industrial  courses  being  divotedto 
the  professions,  several  marked  cases  have  occurred  in  which  candidates  ftf 
the  law  have  been  attracted,  by  the  general  infiuence  prevalent  here,  to  reli»- 
quish  their  plans  and  enter  the  Agricultural  course.    I  mention  these  ftet>    . 
with  great  satisfaction,  not  in  reply  to  the  senseless  charges  so  often  mn^    ■ 
against  us,  and  which  I  have  learned  to  disregard  as  nearly  harmless  eboili' 
tions  of  a  toothless  malice  or  pitiable  delusion,  but  as  evidence  of  the  snooetf 
of  our  plans  and  of  the  brightening  future  before  us.    If  already,  while  only 
in  our  second  year,  and  with  our  farms,  gardens  and  shops  only  half  defd- 
oped,  and  our  classes  still  mainly  in  the  preparatory  and  elementary  studio* 
so  much  attraction  can  be  given  to  the  Industrial  courses,  how  surely  ^' 
these  courses  hold  their  predominating  position   as  "  tho  chief  object"  oi 
the  University  when  all  our  forces  shall  Ikj  brought  into  full  power  and 
play? 
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;  adds  assurance  to  our  liopes,  that  eren  our  critics  recognize  the  steady  ad- 

oe  of  the  University  to  the  position  it  is  designed  to  occupy ;  and  though 

r  mistake  the  natural  progress  of  our  plans  for  a  beneficial  change  in  the 

IS  themselves,  we  may  still  welcome  their  testimony,  as  a  confirmation  of 

just  expectations.    Personally,  I  may  say,  '*  With  charity  towards  alb 

ti  malice  towards  none,'*  I  am  deeply  grateful  to  Almighty  God  for  the 

ked  success  which  has  attended  our  work,  and  for  the  fresh  assurance  that 

grand  hopes  for  learning  and  for  mankind  which  induced  my  acceptance 

;his  most  difficult  position,  and  which  I  expressed  in  the  first  words  I  had 

honor  to  utter  in  the  presence  of  this  Board,  are  not  to  prove  Utopian 

uns,  but  blessed  facts  and  bright  realities.    Industrial  education  is  fast 

ag  proved  a  glorious  possibility.    Wc  shall  in  due  time  exhibit  it  as  a  most 

ign  and  useful  accomplishment. 

"he  teachers  who  have  been  employed  during  the  year  are  : 

7m.  H.  Baker,  Professor  of  English  Language  and  Literature ; 

7.  F.  Bliss,  Professor  of  Agriculture  and  Superintendent  of  the  Farms ; 

^  P.  8.  Stuart,  Professor  of  Chemistry ; 

.  W,  Robinson,  Professor  of  Mechanical  Science ; 

.  J.  Bnrrill,  Assistant  Professor  of  Botany,  etc. ; 

.  W.  Sbattuck,  Assistant  Professor  of  Mathematics  and  Civil  Engineering ; 

d.  Snyder,  Assistant  Professor  of  Book-Keeping,  Military  Tactics  and 

German ; 
imes  Belanger,  t'eacher  of  Architectural  and  Mechanical  Drawing; 
.  31.  Douglass,  Assistant  Teacher  of  Language,  and  Librarian ;  and 
t)bt.  Warder,  Assistant  in  Laboratory. 

should  be  unjust,  alike  to  them  and  to  my  own  feelings,  if  I  did  not  ex- 
3  to  you  my  profound  sense  Of  the  ability  and  earnestness  with  which 
e  gentlemen  have  performed  their  duties,  and  the  zeal  with  which  they 
J  lal)ored  for  the  good  of  the  students  and  the  interests  of  the  University, 
ist  also  mention  my  great  satisfaction  with  the  valuable  course  of  twelve 
ires  given  by  Dr.  J.  A.  Warder,  your  Lecturer  on  Pomology ;  and  the 
se  of  thirty  lectures  now  being  delivered  by  Professor  Sanborn  Tenney, 
loology  and  its  relations  to  the  pursuits  of  mankind.  These  lectures  have 
I  attended  by  large  numbers  of  citizens,  and  have  been  highly  appre- 
?d. 

here  have  also  been  employed  as  foreman  and  assistants,  J.  S.  Searfoss,  in 
carpenter  shop ;  Thos.  Franks,  on  the  gardens  and  ornamental  grounds ; 
J.  Vickroy,  in  the  nurseries  and  orchards ;  and  Geo.  S.  Upstone,  on  the 
1.  I  have  reason  to  believe  tliat  all  these  gentlemen  have  performed  their 
ics  with  fidelity,  and  with  a  praiseworthy  regard  to  the  best  interests  of 
University.  Mr.  Searfoss  and  Mr.  Franks  were  employed  by  the  Board, 
3Ir.  Vickroy  and  Mr.  Upstone  by  Prof.  Bliss,  under  authority  given  l>y 
Board. 

LECTUKE  COURSES. 

tesides  the  ordinary  University  Lectures,  there  have  been  three  courses  of 
ores  given  during  the  year  to  the  farmers  and  fruit-growers  of  the  State. 
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The  first  course  was  dcliyered  at  the  Univenity,  during  the  week  bc^ooiiK 
January  10th,  and  embraced  the  following  topics : 

Introductory,  by  Dr.  Warder; 

Entomology,  by  Dr.  II.  Shimer ; 

Breeds  of  Cattle  and  Feeding  of  Cattle,  by  Prof.  M.  Miles,  of  Midiigu 
Agricultural  College ; 

Dairy  Farming,  by  C.  W.  Murtfeldt ; 

Veterinary  Science,  and  Pleoro-Pncumonia,  by  Dr.  H.  J.  Detmera ; 

Rural  Literature,  by  Hon.  W.  C.  Fhigg ; 

Drainage,  by  Prof.  S.  W.  Shattuck ; 

Manures,  by  D.  Gore,  Esf^. ; 

Ornamental  Grounds,  by  the  Regent; 

Rural  Economy,  by  Hon.  W.  C.  Flagg  and  Prof  W.  F.  Bliss ; 

Laws  of  Highways  and  Inclosures,  by  J.  O.  Cunningham,  Esq. ; 

Rural  Architecture,  by  J.  M.  Van  Osdel. 

The  second  course  was  held  at  Centralia,  January  24th,  and  the  three  dijs 
following.  Lectures  were  given  by  the  Regent  and  Professors  Stuart,  Shit- 
tuck  and  Snyder,  of  the  University;  by  C.  W.  Murtfeldt  and  C.  V.  Riley, of 
St.  Louis ;  II.  C.  Freeman,  Assistant  State  Geologist ;  J.  S.  Taylor,  of  Centn- 
lia ;  A.  M.  Brown,  of  Villa  Ridge ;  and  Dr.  E.  S.  Hull,  State  Horticaltiuiit 

The  third  course  was  held  at  Rockford,  the  21st,  22d,  28d  and  24th  of  Feb- 
rnary.  Lectures  or  addresses  were  delivered  by  Hon.  Anson  Miller,  of  Rock- 
ford  ;  by  the  Regent  and  Professors  Stuart  and  Shattuck,  of  the  Univenitj; 
Hon.  Elmer  Baldwin,  of  Ottawa ;  Hon.  J.  G.  Knapp,of  "Wisconsin ;  O.  B.  (b- 
lusha,  of  Morris. 

These  lectures  were  well  received,  and  their  general  effect  was  to  awaken 
fresh  interest  in  the  University  and  in  the  cause  of  Agricultural  EducitioiL 
I  have  no  hesitation  in  recommending  the  repetition  of  the  experiment  »t 
other  points  the  next  winter. 

THE  XATUIV.\L  HISTORY  EXCURSION. 

Provision  was  made  at  your  last  annual  meeting  for  an  excursion,  to  be  con- 
ducted  by  Prof.  Burrill,  and  to  embrace  such  members  of  his  classes  mIk 
might  select.  His  rci)ort,  which  I  append,  will  give  you  the  history  and  r^ 
suits  of  the  excursion.  I  think  much  good  was  done  in  collecting  specimMS, 
awakening  an  interest  in  the  University,  and  in  affording  the  most  valiwbk 
instruction  to  the  students  engaged.  I  hope  that  in  coming  years  similar  ex- 
cursions may  be  enjoyed  by  the  successive  classes.  Much  of  the  expense 
incurred  was  for  outlit,  which  will  be  valuable  for  future  service. 

LIUR^VRY  A2?D  APPARATUS. 

The  University  now  embraces  3,480  bound  volumes,  classified  as  follows: 
Agriculture,  852 ;  Mechanics,  Engineering,  etc.,  158 ;  Natural  Science  asd 
Travels,  3C0;  History— American  130,  English  168,  European  208,  Asiatic  31, 
General  131 ;  Biographical— American  81,  English  61,  General  121 ;  Biogra- 
phies and  Works — American  40,  English  149,  French  and  German  182,  Gen- 
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[!ral  98 ;  Law  and  Political  Science,  66 ;  Military,  25 ;  Phitbsophy  and  Educa- 
tion, 119;  Cyclopedias,  72 ;  General  Periodicals,  851 ;  Scientific  Periodicals, 
176 ;  Public  Documents,  457. 

The  Library  Hall,  which  has  been  Kept  open  daily  to  students,  is  also  well 
supplied  with  the  best  Agricultural  and  other  Scientific  papers  and  period- 
icals. 

The  apparatus  of  instruction  embraces,  besides  that  in  the  Department  of 
Kataral  Philosophy  and  Chemistry,  a  well  mounted  skeleton,  a  manikin,  and 
preparations  in  papier  mache  exhibiting  a  horse^s  leg  and  foot  (which  can  be 
dissected  to  show  the  parts),  several  sets  of  the  jaws  and  teeth  of  the  horse 
to  exhibit  the  appearance  of  the  mouth  at  different  ages;  also,  greatly  mag- 
nified preparations  of  flowers,  fruits  and  grain,  which  can  be  taken  to  pieces 
to  exhibit  all  parts  of  the  flower  and  fruit,  including  envelopes,  pulp*  and 
starch  formations,  and  germs  with  pluma  and  radical.  There  is  also  a  fine 
pair  of  magic  lanterns,  with  apparatus  to  exhibit  dissolving  views;  and  sets 
of  views  in  Geology,  Natural  History,  Astronomy  and  History.  Mechanical 
apparatus  and  models,  and  Agricultural  implements  of  many  varieties,  are 
tin  accumuUting  to  aid  the  practical  instruction  in  these  departments.  Col- 
lections of  seeds,  soils,  woovis,  minerals,  insects,  and  other  Zoological  speci- 
mens arc  constantly  gathering,  and  large  additions  are  soon  to  be  made  from 
the  collections  made  by  the  Powell  Scientific  Expedition. 

THE   FINANCES. 

The  Annual  Report  of  the  Treasurer  and  the  list  of  warrants  drawn,  with 
tbeir  dates,  objects  and  amounts,  will  give  you  full  information  concerning 
the  receipts  and  expenditures  for  the  year.*  The  statement  of  the  Book- 
keeper, which  I  append,  shows  the  following  items  of  income  and  expense  : 

INCOME. 

fialance  from  last  year $1,8*24  59 

Interest  from  bonds ....  S4,390  00 

Farm  produce  on  hand,  March,  1809 1,7C0  81 

Teet,  for  tuition,  etc 2,670  Wi 

Receipts  ftom  farm  for  18«9 1,181  7« 

Kent  of  lands 846  45 

Coil  sold  students 404  81 

Qsrdeo— net  proceeds 73  47 

Ctrpentery,  chairs,  etc.,  sold 81  81 

Total $8*2,088  70 

These  do  not  embrace  any  part  of  the  receipts  from  the  State  appropria- 
tions. 

EXPENDITURES. 

The  appropriations  made  by  the  Board  at  the  last  annual  meeting  amounted 

to  136,044  00.     The  total  expenditures,  under  these  appropriations,  have  been 

134,628  66.     Some  of  the  appropriations  were  found  to  overrun  our  needs, 

while  others  fell  short.    By  the  authority  of  the  Executive  Committee  the 

deficiency  of  the  latter  was  made  up,  as  tar  as  practicable,  by  the  surplus  of 

the  former.    The  year's  expenses,  though  less  than  the  estimate,  have  never - 

•  See  ^peadix  A  and  B. 

—7 
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ihelesB  exceeded  the  income,  though  when  the  amounts  due  for  rent  of  the 
Qriggs  farm  shall  be  collected  and  the  sales  of  farm  produce  on  hand  shill 
be  effected,  the  deficiency  will  be  more  than  covered. 

The  Board  provided  for  meeting  any  deficiency  which  might  occur,  by  the 
sale  9f  Champaign  County  Bonds.  As  these  bonds  constitute  now  a  very  im- 
portant part  of  our  permanent  fund,  I  respectfully  submit  whether  our  expen- 
ditures ought  not  to  be  so  regulated  as  to  be  met  without  any  further  sacrifioe 
of  these  bonds.  Our  ultimate  success  will  depend  upon  the  sufficiency  and 
certainty  of  our  annual  income.  I  am  confident  that  the  work  of  the  Univer- 
sity can  be  carried  forward  the  coming  year  without  at  all  exceeding  the 
year's  revenue,  if  due  care  be  taken  not  to  enter  upon  unnecessary  expendi- 
tures, and  not  to  load  our  funds  with  the  payments  of  unnecessary  salario. 
Let  ^ery  man  be  employed  whose  services  are  actually  needed,  but  let  no  ex- 
pensive supernumeraries  be  saddled  upon  us.  The  inevitable  increase  of  the 
teaching  force  of  the  University  which  cannot  be  longer  delayed  will  compel 
us  to  avoid,  with  the  most  careful  attention,  the  diversion  of  our  funds  to 
mere  outside  work. 

The  items  of  the  annual  expenditure  arc  given  by  the  Bookkeeper's  state- 
ment as  follows : 

Expense  of  Board  and  Committee  Meetings $1,011  S8 

Boildlng  account— for  roofing,  painting,  alterations,  repairs,  cleaning,  etc 2,575  00 

Salaries— including  Lecturers'  fees 18,345  95 

Fuel  and  lights,  including  coal  sold  students 1,180  56 

University  Grounds,  labor,  drainage,  seeds,  etc.,  including  expense  of  propaga- 
ting house  , 1,0»M 

Mechanical  Department— salary  of  carpenter  and  pay  for  labor,  material  and 

tools.  1,358  9T 

Military  Department— to  be  reftmded  firom  buttonssold 60  00 

Agricultural  Department^-for  labor,  etc 4,S1S  60 

Purchase  of  two  lots 4S8  00 

Salary  of  Treasurer BOO  00 

Salary  of  Corresponding  Secretary 900  00 

Geological  excursion ,.      80000 

Meteorological  Instruments 81 50 

Taxes  on  lands  in  Minnesota  and  Nebrasica 988  48 

Stationery  and  printing 179  W 

Incidental  expenses— insurance,  postage,  express,  letterp,  ad\'ertising,  etc 1,657  79 

The  details  of  the  expenditure  in  the  Agricultural  Department  will  be 
found  in  the  Bookkeeper's  statement  from  Farm  books. 

STATE    APPROPRIATIONS. 

The  appropriations  voted  by  the  State  Legislature,  amounting  to  the  gross 
sum  of  $60,000,  were  made  for  the  two  years,  '69  and  '70,  and  it  was  found 
that  only  one-fourth  of  that  designated  for  the  Agricultural  and  IlorticuItU' 
ral  Department  was  available  the  first  year.  The  expenditures  under  this  ap- 
propriation are  as  follows  : 

OnFaimi $1,7T8  OJ 

In  Horticultural  Department 6,369  60 

Chemical  Laboratory 1,135  66 

Lfbraiyand  Apparatna 6,847  96 

Total $14,880  (B 
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This  leaves  a  large  balance  of  this  appropriation  to  meet  the  projected  im- 
x)Yements  of  the  coming  year.  A  statement  will  be  found  appended,  of  the 
veral  items  of  expenditure  from  these  appropriations  : 

The  total  amount  of  warrants  drawn  for  the  year  is $48,030  59 

Receipts  of  I.  C.  R.  R.  donation 1,162  60 

Total  expenditures  for  year*  $49,199  19 

The  report  of  Prof  Bliss  and  the  Bookkeeper  will  present  you,  in  detail, 
be  work  accomplished  on  the  farm  and  experimental  grounds.  It  is  due  to 
\ns  important  department  of  our  work,  and  to  those  who  have  it  in  charge, 
0  state  that  the  chief  stock  farm  came  into  possession  of  the  University  in  a 
ery  dilapidated  condition.  The  former  owner  says  that  his  chief  motive  for 
elling,  was  that  the  land  was  no  longer  in  a  state  to  pay  for  the  labor  ex- 
tended upon  it.  The  buildings  and  fences  were  also  in  a  ruinous  condition, 
nd  a  heavy  expenditure  was  necessary  before  the  farm  could  be  brought  into 
state  of  proper  tillage. 

Almost  every  rod  of  fence  on  both  farms  has  been  either  rebuilt  or  thor. 
ughly  repaired  during  the  past  year.    Nearly  five  miles  of  hedges  have  been 
ianted,  completely  inclosing  the  farms,  except  some  short  spaces,  where  thcr  ^ 
ODditioQ  of  the  ground  would  not  permit  it.     The  farm  house  has  been  re- 
hired and  a  well  dug. 

In  pursuance  of  the  plans  adopted  at  the  last  annual  meeting,  the  stock 
^fm  is  beiug  laid  down  to  gra&s,  as  the  easiest  and  most  profitable  mode  of 
ilture  for  our  purposes. 

AmoDg  the  crops  raised  are  the  following : 

Ten  acres  of  common  yellow  corn.  Five  acres  of  mammotli  corn.  One- 
^iirth  acre  of  mammoth  white  corn.  Fourteen  acres  of  small,  early  white 
^fQ.  Six  acres  of  strawberry  corn.  Burr's  mammoth  sweet  corn — one  oz. 
*'i.  One-fourth  acre  extra  early  sweet  corn.  Brill's  extra  early  sweet  corn. 
^ston  late  sweet  corn — one  oz.  seed.     Pop  corn — one-third  acre. 

POTATOES. 

Early  York,  eight  acres.  Early  Goodrich,  one-half  acre.  Peach  Blows. 
'ehalf  acre.  Shaker  Blue,  two  quarts  seed.  Neshannock,  three  quarts  seed. 
bite  Sprout,  three  quarts  seed.  Early  Rose  (garden),  one  pound  seed, 
irnet,  Chili  (garden).  Rusty  Coat  Pink-eye.  Harrison,  one  and  one-half 
ishels  seed.     Sebee. 

WHEAT. 

Forty  acres  Fife  spring  wheat,  sixty  bushels  of  seed.  Four  acres  of  Mam- 
>th  spring  wheat,  six  bushels  of  seed.  Little  May,  White  May,  Alabama 
^ite  and  Genesee  Red — two  bushels  of  each. 

besides  these,  there  were  forty-five  acres  of  Surprise  oats,  which  yielded 
04  bushels  by  measure,  weighing  thirty-eight  pounds  to  the  bushel. 
)nc  hundred  and  twenty  acres  of  meadow  were  mowed,  producing  175 
s  of  hay.     One  hundred  and  twenty-five  acres  were  fallow  plowed,  and  a 
je  amount  of  labor  was  expended  in  the  general  improvement  of  the  ground. 

iee  Appendix  C. 
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A  large  and  substantial  advance  was  made  in  bringing  the  fiurm  into  wuk 
condition  as  it  ought  assume,  to  be  worthy  the  University  and  to  fit  it  foriti 
peculiar  uses  in  illustrating  and  advancing  Agricultural  science. 

HOBTICULTUBAL  DEPABTMENT. 

This  Department  is  now  understood  to  embrace  the  Ornamental  Grounds 
around  the  University  buildings,  the  Vegetable  Gardens,  the  Orchards,  SmtU 
Fruit  Plantations,  Nurseries  and  Forest  Tree  Plantations.  There  were  planted 
the  last  spring  in  the  apple  orchard  2,198  trees,  of  about  1,200  varieties,  and 
about  600  trees  were  set  in  the  nursery  till  the  drainage  of  some  wet  pltoei 
will  permit  them  to  be  planted  in  the  orchard.  Not  more  than  pne-half  of 
one  per  cent,  of  these  trees  died,  and  in  most  a  very  large  growth  has  been 
made.  The  statement  of  Mr.  Vickroy,  the  Orchardist,  which  I  append,*  will  • 
give  you  the  particulars  of  this  plantation,  as  also  of  the  nurseries,  shelter 
belts  and  hedges  planted  under  his  care.  Shelter-belts  of  maples  on  the  north 
and  south,  and  of  Norway  sprute  and  Austrian  pine  on  the  west  were  set 
about  the  orchard,  and  every  tenth  row  in  the  orchard  was  left  vacant  for 
planting  an  evergreen  wind-break.  In  the  nurseries  were  gathered,  daring 
the  year,  for  the  forest  plantations  aud  shelter- belts,  3,000  green  ash,  1,000 
white  elms,  1,000  American  arbor  vitie,  1,000  balsam  fir,  1,000  red  pme,  S 
Austrian  pine,  100  Scotch  pine,  18  varieties  of  pears,  several  varieties  of  cher- 
ries, some  tulip  and  sycamore  trees,  and  also  1,300  small  evergreens  from  foresL 
A  large  amount  of  nursery  stuiT  was  also  propagated  from  seeds  and  from 
cuttings. 

The  work  on  the  Vegetable  Gardens  and  Ornamental  Grounds  were  done 
chiefly  by  the  Gardener,  Mr.  Franks,  and  the  students.  The  lack  of  a  team, 
and  of  suflicient  help  in  the  summer,  together  with  the  unfit  condition  of  the 
ground,  prevented  any  great  success  in  the  market  garden,  though  a  consider- 
able quantity  of  vegetables  was  marketed  both  in  Chicago  and  the  cities  of 
Urbana  and  Champaign. 

The  Ornamental  Grounds  were  blooming  with  flowers  in  their  season,  and 
attracted  universal  admiration  for  their  beauty  and  order. 

A  jiortion  of  the  gardens  is  now  under-drained,  and  the  remainder  will  be 
under-drained  during  the  current  year.  With  proper  facilities,  this  depart- 
ment may  hereafter  attain  a  success  much  more  complete  and  useful. 

It  is  proposed  to  occupy  during  the  present  season  less  breadth  of  ground 
with  vegetables  raised  for  market,  and  to  try  8r)inc  experiments  in  seed- 
raising. 

We  have  already  growing  several  varieties  of  small  fruits,  and  it  is  proposed 
to  add  largely  to  these  in  order  to  test,  as  accurately  as  possible,  their  rela- 
tive value.  Arrangements  arc  also  in  progress  to  test  a  large  number  of 
culinary  vegetables,  of  a'  wide  range  of  varieties ;  careful  reports  of  which 
will  be  made. 

The  gardens  and  nurseries  will  furnish  us  some  of  our  best  and  most  in- 
structive illustrations  of  plant  growth  and  fine  culture,  and  will  also  afford 
us  no  small  share  of  the  labor  for  the  students. 
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*he  new  green-boiise,  for  which  the  materials  are  already  on  the  ground, 
1  add  largely  to  our  apparatus  of  illustration,  and  also  to  the  attractions 
he  Horticultural  Department. 

L  gardener's  house  was  built  last  smnmer,  and  there  should  be  erected  im- 
ii&tely  a  bam  for  the  garden  teams,  and  also  to  afford  seed-packing  and 
rooms  and  root  cellars.     A  building  24x80  feet  will  be  sufficient  for 
%ntii9e. 

L  good  horse  team,  with  wagon,  plows,  and  a  one-horse  wagon  or  cart, 
u  indispensable.  This  team  will  serve  also  for  the  work  on  the  University 
onds,  and,  when  not  otherwise  in  use,  can  always  be  profitably  employed 
laaling  manure  from  the  town. 

THB    GREBN-nOUSE. 

be  material  is  already  purchased,  except  the  glass,  and  the  carpenter's 
k  nearly  done,  for  a  new  green-house  ordered  by  the  Executive  Committee, 
ost  11,000.  This  building  is  much  smaller  than  our  need,  and  smaller 
1  the  green-houses  provided  for  the  Michigan  and  Massachusetts  Agricul- 
1  Colleges ;  but  the  plan  admits  of  extension  hereafter,  when  our  funds 
permit  An  additional  appropriation  will  be  nc^ed  to  furnish  a  good 
log  boiler  and  pipes.  A  small  appropriation  will  bo  also  desirable  to 
nre  some  seeds  and  house  and  bedding  plants  for  propagation.  The  green- 
«  will  not  only  famish  some  useful  illustrations  in  an  important  branch 
)rticulture,  but  may  be  a  source  of  some  profit. 

G£N£BAL    VIEWS. 

ic  management  of  the  University  farm  and  gardens  will  always  be  one  of 
nost  difficult  parts  of  our  enterprise.  It  will  require  constant  vigilance 
all  who  have  the  control  of  them  to  prevent  their  becoming  a  very 
ous  charge  on  the  funds  of  the  University.  And  yet,  with  skillful  mau- 
K-nt,  they  may  be  made,  all  except  the  experimental  grounds,  to  yield  a 
luc  to  tbc  University.  It  is  believed  by  some  that  in  the  end  the  two 
Ired  acres  of  the  experimental  farm  and  gardens  will  be  as  much  land  as 
L^niversity  will  need  to  retain  for  its  immediate  use.  An  arrangement 
it  l>e  made  to  place  the  large  farm  under  the  care  of  a  competent  overseer 
ssee,  who  should  employ  his  own  assistants  and  receive  a  reasonable  share 
le  proceeds  for  his  pay.  This  would  secure  the  same  sort  of  personal  and 
niary  interest  in  all  the  work  which  is  so  necessary  to  the  success  of  every 
er,  and  would  insure  us  a  balance  on  the  right  side  of  our  ledger.  An 
igement  might  be  made  so  that  all  the  value  of  the  farm  for  the  purposes 
cperiment  and  instruction  would  remain  unimpaired  ;  it  would  still  be  a 
of  the  University,  and  would  lose  none  of  its  value  as  an  illustration  of 
tific  farming.  The  rotation  of  its  crops  and  the  general  system  of  culture 
it  still  be  prescribed  so  far  as  to  secure  it  from  degenerating  in  condition, 
iastead  of  an  annual  loss  by  its  culture,  it  would  return  an  annual  profit 
<  manager  and  to  the  University. 
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This  arrangement  would  greatly  simplify  our  work,  and  would  relieve  tlw 
Professor  of  Agriculture  from  that  endless  detail  of  saperyision  which  mnl 
necessarily  detract  from  his  strength  and  usefulness  as  an  instnxctoi:.  Tk 
two  hundred  acres  which  are  nearer  at  hand  are  ample  for  all  valuable  ezped- 
ments  in  scientific  agriculture,  as  these  owe  their  value  to  their  scientific  aon- 
racy,  not  to  their  great  extent. 

Several  of  the  Agricultural  Colleges  of  Europe,  after  several  years  of  ooitlj 
trial,  have  found  themselves  compelled  to  adopt  some  plan  similar  to  this  to 
secure  an  efficient  and  economical  management  of  their  farms.  It  is  not  b^ 
cause  scientific  farming  is  unprofitable,  but  because  the  very  nature  and  extent 
of  a  farm  offers  opportunities  for  so  many  leakages,  which  will  only  be  pro- 
perly guarded  against  by  one  whose  personal  interest  renders  him  sharp* 
sighted  to  see  and  eager  to  stop  all  such  leaks.  I  most  earnestly  commod 
this  whole  subject  to  your  thoughtful  consideration. 

THE  FOREST    PLANTATIONS. 

Many  of  the  trees  are  already  gathered  into  our  nursery  for  the  projected 
forest  plantations,  and  the  plantations  themselves  may  soon  be  b^;an.   Dl 
Warder  and  some  other  experienced  gentlemen  have  carefully  looked  orcr 
the  plans,  and  have  suggested  some  alterations,  both  in  the  varieties  of  treei 
to  be  planted,  and  in  the  grounds  selected  for  the  plantations.    These  sagga- 
tions  are  already  in  the  hands  of  the  Horticultural  Gonmiittee,  and  will  doabt- 
less  receive  earnest  attention  at  their  hands.    I  only  add  that  it  has  alwijt 
seemed  to  me  unadvisablc  to  occupy  with  these  plantations  any  part  of  the 
two  hundred  acres  of  our  experimental  grounds,  as  these  arc  the  only  lands 
we  have  sufficiently  near  to  be  used  in  the  practical  illustration  of  agricQltme 
to  our  students.     The  proper  extent  of  these  plantations  has  also  engaged  the 
attention  of  some  exi)cricnced  men,  and  it  is  questioned  whether  one  acre  of 
each  species  of  tree  is  not  as  good  as  four  to  test  the  value  of  such  plantatiooii 
especially  when  it  is  considered  that  the  entire  forest  taken  together  will  occfr 
py  many  acres,  and  that  the  conditions  of  your  single  acre  of  oaks  or  maplc^ 
will  be  precisely  the  same  as  if  the  entire  forest  were  composed  of  oaks  or  ; 
maples.    The  experiment  is  confessedly  one  of  our  most  important  ones,  es- 
pecially in  our  great  pruirie  State,  and  no  abatement  in  extent  should  be 
thought  of,  if  it  will  at  all  impair  the  completeness  or  lessen  the  value  of  thif 
experiment.     What  we  want  to  determine  is  the  actual  cost  and  profit  of 
artificial  forests,  and  the  relative  values  of  timber  trees  which  may  be  grown 
in  Illinois.     If  necessary,  let  one  hundred  acres  be  given  to  this  importsot 
problem;  but  let  us  not  burden  our  too  limited  funds — already  full  smaller 
our  current  expenses— with  plantations  not  only  larger  than  are  necessary  for 
our  object,  but  whose  very  size  will  render  them  unwieldy,  and  so  endanger 
their  real  success  and  utility.    I  would  suggest  also,  for  the  wise  consideration 
of  the  Board,  whether  these  tree  plantation  may  not  best  be  made  throogb 
successive  years,  so  that  the  experience  gained  in  planting  the  first  may  be 
used  to  improve  the  second  plantations,  and  so  on  ?    Instead  of  planting  it 
once,  as  proposed,  four  full  acres  each,  with  the  leading  sorts  of  timber  trees. 
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ippoBe  that  only  one-half  an  acre  each  be  planted  this  year,  and  after  a  year 
r  two,  another  half  acre  be  added — all  the  plantations  of  one  year  making  a 
compact'  body,  and  thus  giving  all  the  conditions  of  a  continuous  forest.  The 
!xperiment  thus  made  under  the  varying  conditions  of  successive  seasons,  will 
throw  a  more  conclusive  light  upon  the  whole  question,  and  will  lead  to  re- 
sults much  safer  and  more  satisfactory.  I  commend  the  whole  subject  to  the 
•risdom  of  the  Board. 

THE  M£CnANICAL  DEPAUTMENT. 

We  have  had  considerable  numbers  of  mechanical  students  here  from  the 

outset,  and  from  the  very  outset  instructioi^  has  been  given  in  Mathematics 

and  Mechanical  Philosophy,  the  two  main  branches  of  learning  relating  to  the 

atehanic  arts.     A  shop  was  opened  the  first  year,  in  which  more  or  loss  of 

the  students  sought  and   found  employment.     A  Professor  of  Mechanical 

Science  was  also  appointed,  but,  after  a  year,  he  finally  declined  the  appoint- 

Bent.    The  Executive  Committee  soon  after  appointed  to  the  vacant  chair 

Piof  S.  W.  Robinson,  late  of  the  Michigan  University,  and  at  the  opening  of 

ttis  term,  Prof.  Robinson  entered  upon  service. 

Of  the  l^islative  appropriation  for  books  and  apparatus,  $2,000  had  been 
Kt  apart  for  apparatus  for  the  Mechanical  Department,  and  after  a  full  dis- 
cwion  of  the  matter  with  the  Professor  in  charge,  the  Executive  Committee 
decided  that  it  was  expedient  to  allow  this  sum  to  be  expended  for  a  steam 
Cigine,  lathes  and  other  tools  and  materials  for  a  machine  shop.     These 
mchines  themselves  are  among  the  most  important  illustrative  apparatus — 
i>eing  working  models — and  with  the  shop  thus  provided,  we  shall  be  able  to 
produce  for  ourselves  other  apparatus,  not  only  for  this,  but  also  for  other 
<itpartments  of  the  University,  and  at  cheaper  rates  than  we  can  purchase 
^m  elsewhere. 
Bat  still  better,  the  shop  helps  us  to  carry  out  the  great  idea  of  practical 
'(tstruction  which  we  have  sought  so  steadily  to  secure  in  the  other  depart- 
^nts.    It  is  not  to  teach  boys  trades  that  we  intend,  but  to  exhibit  to  them 
^he  practical  illustration  in  the  shop  of  the  scientific  principles  they  study 
Ui  the  books  or  learn  in  the  lecture  room.     Their  science  grows  luminous 
tinder  the  light  of  such  illustrations,  and  instead  of  mere  learned  theorists, 
^r  students  will  go  forth  as  practical  engineers,  architects  ami  mechani- 
cians. 

On  consultation  with  Prof  Robinson,  I  consented  that  he  should  attempt 
the  manufacture  of  his  engine,  rather  than  purchase  it  ready  made,  as  ho 
desired  one  of  his  own  devising,  with  different  sets  of  valve  gears,  which 
^ould  enable  him  to  exhibit  several  distinct  forms  of  the  steam  engine,  with- 
out adding  materially  to  the  expense.    Prof  Robinson  accordingly  employed, 

to  assist  him,  Mr. Thomson,  a  skilled  and  liberally  educated  mechanic. 

they,  with  the  assistance  of  the  mechanical  students,  have  made  their  own 
patterns,  and  an  engine  of  ten-horse  power  is  now  completed.  By  raising  the 
roof  of  the  carpenter's  shop  and  adding  a  second  story,  a  good  shop  has  been 
secured  at  slight  expense. 
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Much  enthaaiAsm  is  exhibited  by  the  students  of  this  department,  ^ 
whom  are  already  engaged  in  making  original  drawings  for  machinerf,  ^ 
learning  to  make  patterns  for  the  moulders.  All  express  great  interest  ^ 
progress  of  the  shop. 

It  is  reasonably  hoped  that  this  department  will  be  able  to  lend  impoi 
aid  to  the  agricultural  and  other  departments,  in  altering,  repairing  and  < 
inventing  and  manufacturing  tools,  machinery  and  teaching  apparatus; 
the  hope  will  strike  you  as  well  founded,  when  I  inform  you  that  among 
students  we  have  several  good  mechanics  who  have  left  their  joumeyo 
place  and  wages  to  come  here  and  educate  themselves  for  the  higher  and  ] 
important  spheres  of  their  callings.  Carpenters,  cabinet-makers,  blacksn 
carriage -makers,  house-painters,  coach-painters  and  machinists,  and  evei 
ouister  mechanic  has  sold  his  shop  and  come  to  get  the  benefit  of  this  a 
of  mechanical  science.  And  will  not  this  movement  increase,  and  hunt 
of  our  young  mechanics  throughout  the  State,  having  learned  their  tr 
come  here  to  arm  themselves  with  a  knowledge  of  those  great  mecha 
laws  and  forces  which  underlies  and  explains  the  magnificent  and  almost 
terious  triumphs  of  mechanical  inventions  which  have  enriched  and  gloi 
our  country  and  the  century  itself? 

Prof.  Robinson  asks  that  Mr.  Thomson  be  employed  for  the  coming  yc 
aid  in  the  more  complete  fitting  up  and  development  of  the  department 
T.  is  a  skillful  and  rapid  worker  in  both  wood  and  iron,  and  able  to  sa 
us  his  wages.  Ho  is,  moreover,  a  graduate  from  the  Scientific  Departme 
the  Michigan  University,  and  is  an  accomplished  draughtsman  and  civil  < 
hecr.  If  it  is  found  that  our  funds  will  allow,  I  should  greatly  desire 
the  experiment  might  be  tried.  His  salary  ($1,000)  might  be  charged  t 
apparatus  account ;  and  Prof.  Robinson  seems  confident  that  the  appai 
and  other  articles  manufactured  for  sale  will  cover  very  nearly,  if  not  q 
the  entire  expense  of  the  shop. 

Machinery  can  be  attached,  with  slight  cost,  to  the  engine  for  grinding 
for  the  stock ;  and  if,  ultimately,  the  shops  and  barns  can  be  brought 
nearer  neighborhood,  the  steam  can  be  used  here,  as  at  the  Agricultural 
lege  in  England,  to  thresh  and  winnow  the  grain,  cut  straw,  puinp  w 
run  grindstones,  and  the  surplus  be  made  available  to  parboil  food  and 
drying  rooms. 

The  Trustees  will,  I  doubt  not,  give  very  earnest  attention  to  the  m 
necessary  for  the  development  of  a  department  so  vitally  connected  witl 
highest  material  needs  and  prospects  of  our  State. 

The  confirmation  of  Prof.  Robinson*s  appointment  to  the  chair  of  Mecl 
cal  Science  and  Engineering  is  cordially  recommended ;  and  I  recomn 
also,  that  the  Department  of  Mining  Engineering  be  temporarily  intrustc 
him. 

THE  MILITARY  DEPARTMENT. 

A  military  class  has  been  taught  during  the  year,  and  the  entire  hoc 
students,  except  a  few  excused  for  cause,  have  been  drilled  iq  the  mann 
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I  in  tXie  efolations  of  the  oompuiy.  I  need  not  make  any  jlB#itstl- 
ptwf  of  the  importance  of  this  department.  It  ia  anm^m%k  Higt  it 
loirement  of  the  laws  of  Congress  uid  of  the  Btate^  and  most,  there- 
ire  oar  attention. 

lal  to  the  Qsefulness  if  not  to  the  tbtj  fiTimiim^  of  |this  department, 

II  hall  be  proyided  for  it  at  an  early  day.  I  hope  that,  at  no  distant 
res8  may  take  this  matter  in  liand,  and  pass  a  bill,  now  in  the  bands 
itaiy  Committee,  to  giro  some  efficient  aid  to  the  sereral  State  In- 
required  by  the  law  of  Congress  itself  to  giro  military  instmctions. 

THE  WOBK  09  TEUS  TBAB. 

ict  connected  with  the  administration  of  the  XJniTenity  aflkirs  has 
much  solidtude  as  the  improyements  to  be  made  this  year,  nnder 
ippropriation.  To  secure  a  carefhl  and  economical  expen^tore  of 
nd  to  make  it  as  productiye  as  possible  in  good  and  yalnable  bet- 
nil  demand  the  wisest  forecast  of  the  Board,  and  the  most  ikith- 
^lant  efforts  of  their  agents  and  employees, 
enditnres  in  the  Horticoltoral  Department  will  embrace  the  com- 
the  green-house,  the  erection  of  the  bam  mentioned  fbr  the  garden, 
^  of  the  gardens,  the  purchase  of  team,  wagon,  plows,  cnltiyators, 
wer,  roller,  and  other  necessary  tools  for  this  department,  together 
QDciDg  of  Green  streets,  the  planting  of  the  arboretum,  firuit  gar- 
tr  belts,  and  forest  plantations,  and  the  building  up  and  care  of  the 
od  orchards  already  begun. 

nee  of  the  library  fund  I  recommend  be  expended  under  the  charge 
uty,  as  they  have  already,  with  great  care,  made  lists  of  books  most 
their  several  departments. 

[cultural  Committee  have  already  given  much  and  carefhl  attention 
U  of  that  department.    The  appropriation  for  that  department  was 
rgest  of  all,  and  scarcely  a  tenth  part  of  it  has  yet  been  expended, 
t  most  pressing  wants  to  be  met  by  it  are  the  following : 
L  house  for  farmer  on  experimental  farm. 

An  ample  barn  for  same,  with  fruit  rooms,  root  cellars,  corn  cribs, 
4ibles  and  stalls  for  the  fine  stock  of  all  sorts,  which  the  Uniyersity 
^ss.  This  stock  should  be  housed  at  this  bam,  at  least  during  the 
bring  it  within  reach  of  the  students  of  animal  husbandry ;  and  if 
irm  shall  ever  be  disposed  of,  as  proposed,  the  stock  may  then  find 
)t  home  at  this  barn. 

A  veterinary  stable  for  the  use  of  the  Veterinarian  in  the  iliustra- 
lectures.    This  must  also  be  on  the  experimental  grounds,  to  bring 
!wy  reach. 
The  underdraining  of  so  much  of  the  grounds  as  may  be  thought 

k  large  barn  on  stock  farm,  with  all  the  apartments  and  couveni- 
any  good  farmer  would  need  on  a  farm  of  the  size  of  that. 
3ome  enlargements  and  repairs  of  the  present  farm  house,  antl  the 
»r  building  of  one  or  two  tenant  houses. 
—5 


Seyenth.  Sncb  BhedB,  cribs,  pens,  yards  and  feeding-rooms  as  may  be  need 
for  a  first-class  stock  farm. 

Eightb.  The  pnrcbase  of  neat  cattle,  sheep  and  swine,  of  such  breeds 
the  Board  may  determine,  shall  be  kept. 

Ninth.  The  changes  and  improyements  in  the  existing  roads,  and  tl 
opening  of  such  new  ones  as  may  be  necessary. 

Tenth.    A  windmill,  with  tanks,  pipes,  etc.,  for  watering  stock. 

Eleyenth.  The  completion  of  fences,  hedges  and  shelter-belts  already  I 
gun. 

Twelfth.    Other  purchases  and  improyements  required. 

After  careful  consultation,  I  am  prepared  to  recommend  that  the  gree 
house,  the  garden  barn,  and  the  farm  house  on  experimental  farm,  be  erect 
by  the  carpenter,  with  such  aid  as  he  can  haye  from  the  students.  That  t 
material  for  the  other  buildings  be  purchased  by  the  Uniyersity,  and  that  pi 
posals  be  asked  and  separate  contracts  be  made  with  responsible  part 
to  lay  the  stone  and  brick  work,  and  to  do  the  wood  work  of  the  sere 
buildings.  That  the  Executiye  Committee  be  instructed  to  hold  regd 
monthly  meetings,  or  more  frequent  still,  and,  if  necessary,  to  send  one 
their  number  weekly  to  aid  the  Regent  to  superintend  the  progress  of  t 
work,  and  to  secure  the  utmost  economy  in  the  expenditure  of  the  funds,  a 
tlie  utmost  thoroughness  in  the  work  done. 

I  will  place  in  the  hands  of  the  Committee  on  Finance  some  detailed  ei 
mates  of  the  wants  of  the  coming  year.  There  will  be  needed  to  pay  the  a 
aries  of  teachers  the  sum  of  $21 ,000.  The  other  current  expenses  will  be  $1 
450.  In  addition  to  these  expenses  there  is  an  urgent  demand  for  some  n 
heating  apparatus.  Steam  or  hot  water  boilers  and  pipes,  etc.,  can  lye  pat 
for  about  $6,000. 

DONATIONS. 

It  is  a  pleasant  feature  of  our  history,  that,  from  the  outset,  generous  friez 
of  education  have  been  found  who  have  made  valuable  donations  to  the  U 
versity.  •  These  donations  are  not  yet  so  large  as  those  received  by  older 
Rtitutions,  but  they  will  increase  as  our  Institution  extends  its  fame  and 
fluence,  and  many  will  remember,  in  their  pro.sperity,  this  homeof  leaniiDga 
education. 

The  following  donations  are  gratefully  acknowledged  for  the  past  year . 

J.  D.  Platt,  Warren,  111.— Odc  Cartifl'  Patent  Fanning  Mill.    A  very  excellent  machine. 
I .  H.  Halstsad,  Spriugfleld,  HI.— One  Patent  Adjastable  Harrow,  which  has  worked  ren*  sil 

(actorily. 
M.  O.  OoLTHA,  JacksunYllle,  HI.— Half  ba&hel  large  yellow  8eed  Com. 
NoKTHWKSTsxH  FxBTii.iziKO  CoMPAifT.— 820  pounds  raw-Lone  Snpen)hoBphate,  which  wis  H 

upon  the  garden. 
Samuel  Edwabds,  La  MoiUe.— 10,0G0  White  Pine  Seedlings. 
W.  n.  Manic  &  Co.,  Oilman,  HI.— 20,000  Hedge  Plants. 
D.  B.  Weib,  Lacon,  III.— Specimens  of  the  apple  tree  Borer;  Seeds  of  the  May  Screw,  an  i 

zona  Hedge  Plant. 
JonxiBTON  &  HuHTLT,  Chicago,  lU.— Self-Raking  Reaper— about  $40  of  the  prize  donated.  A 

a  Cycloid  Mower.    These  implements  have  given  much  satisfaction  in  their  use. 
Hod.  J.  H.  Mooub,  M.  C,  Decatur.— Congressional  Globe  and  other  valuable  docnmeuts. 
UgnBTiicAmKf  thron^h  Dr.  Warder— A  finely  mounted  collection  of  the  Woods  of  Stephen 
couDiy,  m 
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».  W.  Ramsdalb,  Chinffo.— One  bnahd  of  Norway  Oata. 

:.  H.  Vax  Oun>A,  Sandwich,  I]].— One  boahal  of  Sorprlae  OaU. 

Kdvaxd  Lthoh.  atodent— Two  well  prepared  Skeletona  of  Birds. 

^rof.  W.  F.  Buaa— Two  Iraahela  of  White  May  Wheat 

r.  M.  GaseoBT^An  Or^an  for  the  Chapel,  and  a  eet  of  Sngrarinsi  for  Uie  Library. 

S&mraL  Nawsr,  atadent— One  bnaliel  8«ed  Com. 

Mn.  —  NwB,  TenneeMe.— A  line  Geode  and  other  specimens,  for  Gabinet. 

7<NDi  Dksks,  Mottne,  111.— One  Snbeoll  Plow,  which  does  excellent  serrice. 

Bom  ft  HsTFBoir,  Seedmen,  Chicaso— Fifteen  Tarleties  of  Flower  Seeda. 

Dr.  Waxdkb^^IOO  Orape  Cnttings,  bome  Wilson's  Blackberry  and  BTerbearin;  Raspberry  boshes 

Vssirs.  Pkttioxbw  A  Rxkd,  Chicago— 100  Fuchsia  Catting. 

lUnT  MiQHASL,  St.  Lonis— M  Green-Honse  and  Bedding  Plants. 

—  Coxsrcfo.  Esq.,  Champaign-One  large  Oleander  and  a  collectioa  of  Hammer  Flowering 

Bulbs. 
^  0.  CmmufouAM,  Urbana— A  collection  of  Dahlias. 
•.  Gk^tis  Jb  So3is,  JacksonyiUe,  111.— $35  off  price  of  turning  lathe,  and  circalar  and  Jig  saws. 

PUBLIC  OPINION. 

Knowing  the  scrupulous  fidelity  with  which  you  have  sought  to  obey  the 

]|ws  under  which  you  act,  and  to  conform  the  University  to  the  declared  ends 

•^  the  statute,  I  the  more  cheerfully  invite  your  attention  to  those  cxpres- 

l^ms  of  public  opinion  which  concern  the  University,  and  which  are  already 

Iftown  to  you  through  the  public  press.    However  unworthy  may  have  been  , 

m  original  source  of  any  sentiment  which  gains  a  lodgment  in  the  public 

•Ind,  and  however  limited  the  extent  to  which  such  sentiment  may  prevail,  any 

furly  stated  objection  to  our  course  and  management  ought  to  have  our  can- 

fid  and  careful  consideration.     We  are  all  liable  to  err.    No  human  institu- 

tioo  is  perfect.     Let  us  profit  by  all  counsels,  and  thus  attain  our  great  end. 

let  us  hear  and  weigh  carefully  and  candidly  every  suggestion  made  for  the 

IDprovement  of  the  University.     Let  us  correct,  patiently,  every  public  mis- 

tpprehension  of  our  plans  and  doings ;  and  let  us  affirm  afresh,  and  with 

.  stronger  emphasis,  our  purpose  to  fulfill  the  laws  under  which  we  act,  and  to 

ttUblish  and  maintain  here  a  true  University  for  the  Industries,  a  school  of 

i  wind,  practical  learning. 

\ 


APPENDIX  TO  REGENT'S  UEPOHT. 

• 

APPENDIX  A. 

^'<j  lU  JU^jeut  of  the  Illinais  Industrial  University  : 

Sir  :  At  the  annual  meeting  of  the  Board  of  Trustees,  for  1809,  $300  were 
'Appropriated  for  an  expedition  of  survey  and  collection  in  tlie  Department  of 
Natural  History.  In  accordance  therewith,  arrangements  were  early  made. 
tha  Illinois  Central  and  the  Chicago,  Burlington  and  Quincy  Railroads  granted 
ree  passes  over  their  entire  routes  for  myself  and  party.  The  necessary  equip - 
nents  for  camping  out  were  produced,  and  the  following  named  students  of 
he  University  selected,  each  having  special  charge  of  the  department  named  : 
.  S.  Raymond,  Botany;  W.  A.  Reiss,  Entomology;  S.  A.  Reynolds,  Geology; 
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T.  E.  Rickard,  Ornithology;  and  S.  J.  Westlake,  Zoology,  as  restricted.  H 
A.  L.  Whitcomb,  also  a  student,  aooompanied  the  party,  paying'  his  own  c: 
penses.  A  trial  canip  was  made  in  the  woods,  near  Urbana ;  after  which  w 
went  soath  to  Cairo,  then  north  npon  the  main  line  of  the  I.  C.  R.  R.  to  Gt 
lena,  back  to  Mendota,  thence  to  Chicago,  and  from  Chicago  to  Champaigi: 
Throughout  the  route,  we  stopped  at  every  point  deemed  of  special  interes 
to  us ;  but  the  most  valuable  collections  were  made  in  the  vicinity  of  ViUi 
Ridge,  Cobden,  DuQuoin,  LaSalle  and  Galena.  We  were  everywhere  yer 
kindly  received  and  often  greatly  aided  by  persons  interested  in  our  labors 
but  at  the  risk  of  seeming  invidious,  I  wish  to  record  the  names  of  Mr.  Thoma 
Tizon  of  DuQuoin,  Mr.  J.  M.  Tracy  of  Cobden,  Deacon  Lothrop  of  LaSallc 
and  Mr.  and  Mrs.  Danforth  of  Montgomery — ^from  all  whom  we  received  spc 
cial  favors ;  and  of  Mr.  John  Bulmer  of  DuQuoin  and  Mrs.  Graham  of  Galcns 
for  specimens  presented. 

Among  the  many  industrial  establishments  we  visited,  the  Pottery  at  Anm 
Illinois,  and  the  Glass  and  Zinc  works  at  LaSalle,  Illinois,  are  particular! 
mentioned.  The  former  is  supplied  with  excellent  potters*  clay,  a  spccime 
of  which  was  procured,  from  a  bed  thirty-three  feet  in  depth  and  of  unknow 
extent  In  the  immediate  vicinity,  a  good  quality  of  fire  clay  is  also  foaB( 
Each  of  these  natural  deposits  will  doubtless  prove  a  source  of  inexhaustabl 
wealth,  now  scarcely  imagined.  Both  the  glass  and  zinc  works  at  LaSal 
are  the  result  of  comparatively  recent  enterprise.  The  former  is  supplic 
with  sand  from  the  St.  Peter's  sandstone,  which  here  crops  out,  and  wit 
lime  from  the  rocks  adjacent ;  but  the  soda  used  is  imported.  About  5( 
pounds  of  sand,  washed  and  sifted,  185  pounds  of  soda,  and  120  pounds 
lime  are  used  per  week.  Their  sales  for  the  last  year  amounted  to  abo 
$190,000.  The  glass  is  a  very  superior  article.  Zinc  is  made  from  what  b; 
been  for  years  the  refuse  of  the  lead  mines,  and  is  now  brought  to  LaSa 
from  Northern  Illinois  and  Southern  Wisconsin,  instead  of  transporting  t 
coal  necessary  for  smelting.  One  firm  alone  use  from  ten  to  fifteen  tons 
ore  per  day,  and  give  employment  to  two  hundred  and  fifty  men. 

We  gave  special  attention  to  the  growing  crops  and  the  soils  upon  wbi 
they  were  grown.  Frequent  specimens  of  the  latter  were  secured,  but  bei 
in  the  middle  of  the  summer  very  few  seeds  could  be  obtained. 

The  collections  made  and  now  in  the  University  building  may  bo  siimm 
up  as  follows  : 

Number  of  specimens  of  plants  named 4 

"        "  "         "        "     not  yet  named I 

"       "  •*         "        birds 

"       ««  "         "        reptiles i 

»«       "  "         ♦*        insects 1 

•*       "  "         **        mammals 

Besides  these,  a  large  number  of  fossils,  of  fresh  water  shells  and  of  mint 
als,  together  with  some  specimens  of  diffierent  kinds  of  wood,  of  soils,  of  uc 
terials  of  manufacture  and  of  manufactured  articles,  were  secured. 

Two  hundred  dollars  of  the  appropriation  were  drawn  and  expended 
follows ; 
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For  camp  and  collecting  equipments $66  55 

"    provisions  and  board 83  99 

"    conveyance  and  express 20  00 

'*    cabinet  specimens .*{  15 

'*    unavoidable  personal  expenses G  31 

Total  value $200  00 

There  is  on  hand,  counting  the  value  at  two-thirds  of  cost : 

One  tent $19  87 

Foor  rubber  blankets ft  6(J 

Other  camp,  collecting  and  tiixidermists'  ec|uipments 12  33 

Total $38  80 

All  of  which  is  respectfully  submitted. 

T.  ,1.  Bl'UKlLL. 
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STATEMENT   OF    WARIIANTS. 
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To  Whom. 


For  What. 


.\mounl, 


I 
Dodaon  A  Hodge? Stove  for  cheni.  lab;  hardware  for  rep. 

J.  M.  Pearson Expenses  to  board  meeting 

M.C.  Goltra 


tt 


(» 


k( 


It 


ti 
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James  P.  .>lade. 
L.  W.Lawrence. 
S.  Edwards 

A.  M.  Brown.... 
P.  R.  Wright... 
J.  M.  VanO«del.. 
Lemnel  Allen.  , 
I.  S.  Mahan.... 

B.  Pnllen 

O.  B.Galosha... 

■Wm.  Kile 

!M.  L.  Dunlap  .., 

J.  C.  Burroui^s i        •' 

Moulding  &  Harland Flowerpots 

W.  8.  Maxwell Half  gti\.  alchohol . . .  . 

J.  A.  Hutchinson Teaming 

Walker  Bros ISash  for  hot-house 

Walls  Coal  Minlns;  Co i  Two  cars,  20  tons  coal 

Wilham  Price | Painting  hot-house. 

O.  L.  Barber i  Reporting  lectures. 

Doty  &  Mitchell. 
J.  M.  Gregory. 


it 


(( 


<i 


it 


it 


Hotel  bin. .... 
Pettv  expenses 


J.  V.  Peterson 'Stationery 


A.  P.  S.  Stuart. 
C.  G.  Lamed  &  Co. 

Treritt*  Green 

Jonath.  Periam 

R.S.Walker 

J.  H.  Plckrell 

Patrick  Lamb 

Robert  Cole 

L.  W.  Smithey 

J.  W.  Bann. 


Purchase  of  chemicals 

Stoves  and  repairs 

Hardware 

Salary  to  March 

Fence  posts 

Expense  to  Board  mcctiui; 

Wages  to  March  15th 

Half  month  farm  work 


<i 


Treasurer's  salary 


. .  A.  Blackbnm Expense  to  Board  meetinir. . 

. .  J.  M.  Gregory ■  Purchase  of  two  lots  for  C:i. 

..  J.  M.Gregory Salary,  March,  isno. 

...W.A^Baker 

.  I  A.  P.  S.  Stuart 

..iW.P.Bliae 


ii 


ih 


It 


k« 


$81 

r>8 

'ir  4-s 

13  75 

•..'6  90 

2(1 

so 

'J'i 

CO 

;•.!)  »() 

2S  &0 

'J.** 

75 

o.-) 

70 

0'2 

1.^ 

■n 

20 

21 

:>5 

9 

r.o 

9 

76 

25 

70 

C6  00 

2  O'J 

10  00 

9 

37 

lU  00 

27 

iff 

25 

(K) 

.^O  (>0 

.... 

72 

':0  90 

23 

CO 

71 

1)0 

I.". 

67 

375 

00 

.-.l 

(0 

19  00 

37 

(0 

12 

.-)0 

12 

60 

500 

00 

2S 

00 

12.-I 

00 

3:C 

•  »•» 

l',0  67 

106  07 

10!3 

67 

II  April  8. 


cntes.:".-.- 


.  hollar)',  Kucb,  ie>i>. 


..k>BUry  rrom  Jan.  IMhiallircb  IStb.. 

..|W*^a  rrum  Much  IllilitoUat 

..iStlMij  (orlS«8-e. I 

.  .ITnrcnuD  On.  BuUuns  ■ — 

. .  |1  moDtli'e  rum-mirk 


.iFred.  Pinder 

,!t.Rwri^t. '„;;!''!!"! 

.iPmlils  FmumtCd 

'Wall!  OmICo 

.  Hndbad,  Qarrlck  A  Co... 


•ertl  St.  Com.  mcetlDg, ' 


I  ExpeaM  Lo  Bx  Com.  muling. . . 


. .  I'urDU  forcuUun  . 
M  Dalln  tor  Mckn  .. 

'.'.  DralnlDC tlla 


.  |<l.  M.  OreEoiy. . . 
.  W.  A.Iliil<r..  . 
.jW.F.BIn* 

'.'.  T.t.'BaniU. ..'.'. 
..  S.W.8luilIiici:. 

•■  fnyOtT 

i.  Ilieiirrau. .. 


.  Ins.  on  lil'wry  iHid  npiiiralua  . , 
.,F«nn-»ork,  April 


«  ■ 

1""""  ■    '        ":::::;:::. 

?SSS^:':ZEE:. 

110     '■ 

»:::.  ■•  n  i^'n,^ 

55SS,-„"""!r^:;::.:::::::::.::. 

!".  ■' 

l"       ' '"  '       PI.'.':. 

'i:,"Hs'.SS»;;:::;::::;:;:::: 

■-,|ji:v  lot  Mny,  .liliir,  .lulj,  Au]juat.. 

O'"  DBVid'weokB  " " 

66 


Dtte. 


May  SI. 

I,     *'    21. 


To  Whom. 


For  What. 


J 
4 

«; 

s 

» 

n 

23' 


85.. 

«5.. 

31. 

31.. 

31.. 
"    81.. 
*'    31. 
'•    31. 
'•    31. 
-    31. 

31. 


W.  W.  Cranston jlO  hogs  for  fiiirm 

iDarid  Bossies Work  on  farm 

T.  J.BarrilT. 'Ex.  of  geological  excursion. 


1  harrow. 
:  Salary  for  May,  1869 


>( 


it 


it 


%i 


ii 


t( 


t* 


u 


(i 


(I 


M  Jcne   1. 
]5:    '♦      1 . 
I* 

t. 


(i 


i( 


3f. 
JT 

h 
H' 
II 
12 
» 
U 
i5 
Vtt 
IT 
iS 

o 

51 

.5: 

!« 

[''41 

;•;] 

Id'. 
1'/. 

lr.S 
169 

ITf.i 

i;i 

!Ti 
113 
174 

IM 

lit; 

in 

:^ 

119 


.1 


*( 
«i 
t< 
i. 
»  • 
4t 

.  ( 
>.i 
.1 


i. 


M, 


[4k  i 


11 
it 


3., 

3 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

•> 


Webb.  Carstins  &  Shafer 

Wm.  M.  Baker 

W.F.  Bliss 

A.  P.  S.  Stnart 

:Thomas  J.  Barrill .... 

S.  W.  Shattnck  

E.  Snyder 

J.  S.  Searfoss 

Thomas  Franks 

Pat  Lamb 'Waijes  as  Janitor 

E.  T.  Fisher 1  month's  farm-work 

'James  Blakesley. . . 

J.  H.  Plckrell 

Hubbard  &  Herrick 

State  Journal  Co. . . 
.  E.  V.  Peterson 

E.  Snyder 

C.  W.  Rolfe 

TrcTitt  4  Green 

IlL  Cen.  R.  K.  Co.. 
.Dodson  A  Hodges . 

Adams.  Blackmcr  &  Lyon.  !&tadenu*  record  book  and  blanks. 

B.  Snyaer ^Postage,  express  and  petty  ex 

Hovey  A  UeAron iGarden  lines  and  hoes 


'  Expen.^  to  Board  n.eetlng. . . . 

Hardware  and  loc^rs. 

600  memorials  for  Legislature. 

Stationery  and  crayons 

Payment  of  farm  hands 

1  pnmp  for  Un.  well 

Hardware 

Charges  for  back  freight 

Hardware 


1  plow  and  half  too  eo«l 

PlastCTing  chem.  laboratdiry 

**         cabinet  room 

1  knife  grinder  and  3  t  jns  coal . . . 

Engineering  instruments 

Unuorm  buttons  and  cap  letters. 

1  month'8  farm-work 

ti  «i 


14 


(> 


3. 
3. 
3. 


I.*). 
l.V 
l«i. 
II'.. 

!•;. 
iii. 

16. 

16. 

IG. 

1« 

IC 

If.. 

16. 

3J>. 

'^1  Ja'v    7. 


t . . 
7. 


7. 
7 


* . 
7. 
7. 
7. 
7. 


7. 

7. 
7. 


B.  C.  Beach  &  Co 

.  S.  J.  Teaclmer 

.  S.  J.  Teachner 

.  Angle,  Sabln  A  Co 
.  W.  A  L.  E.  Gorley 

.  E.  Snyder 

. '  August  Shablon. . . 
.James  Braddock. . 

.'.Fritz  Finder ,  

■  I  Martin  Clancey '20  days'  work  with  team  at  $3  on  farm 

.  IH.  K.  Vickroy Work  in  ox.  farm  orchard 

.  John  Jefferson •'  "  '*  

.Wm    Waltes '     *•  **  ''  16vdayi^... 

.  iGeo.  Upsione : Work  on  stock  farm 

.  E.  Snyder Faymeut  of  StndentH  labor 

.  W.  W;  Cranston"  :3  hogs,  346  lbs  (.$  ly.  cents 

.  J.  M.  Camphell 'Boa^iny  farm  hanif^  ana  work 

.  F.  M.&  A.Avey Blacksmitbing 

.  N.  Tanner 'Plowing  fallow 

.  W.  R.  Honph '        '*  '*      

.  Miller  A  Toll '<'ftnva?B  and  ^,'rain  sacks 

.  Q.  N.  RlchardH Advertising:  proposals  (or  roof. 

.  I  \V.  S.  Mr.WilllaTn." 14  days  carpeoier  work  at  *3 

.  Tienian  &  C.iU Repairs  of  ai^ricultnral  tmplement.4. . . 

.  W.  P.  BHsR Salary  for  Juno.  ivOS 

M.  Bake- "  '♦       

VV.  ShattuckK "  '*        

J.  Burrill "  "        

Snyder "  *'        

Thug.  B'rankn OardenerV  sahirj  for  Jdue.  ISOli 

J.  S.  Searfo«» Carpenters         "  •'        

i  Patrick  Lami) Janitor's  wages  for  '♦        

J.  n.  Plckrell Expense  to  board  meetin;,' 

Martin  Clancy Work  on  farm  with  team 

.  IJan.  BiakeRlev •'  *•      1  month 

.August  ShabloD '•  "  "      

.  I  Kritz  Finder •*  ♦'  "      

.  J.  DaviPH  Wilder Siatinj;  blackl>oardt» 

. ,  I).  S.  Crand.TH '. . . .  Advertising  propo-aSs  for  roof 

.  S.  Edwards Bill  of  fruit  and  oruanrental  tree- 

.  Dr.  J.  A.  Wardj-r lectures  at  ln.-<iltute,  J.in 

.  E.  Snyder P.nymcnt  of  farm  work  and  expense-. . 

J.  M.  Campbell Boarding  farm  hand.^ 

.  Western  Kural  Co |Advertisinir  Fat  mors'  In.<5tltmo 

.Prairie  Farmer  Co "  '*  ♦•        

.  Norman  Coleman "  "  "       

.'Journal  of  Airricnlturo "  *'  *•        

Flyi  n  &  Scro:7g.'< Print in^r  and  advertising 

.  P.  M.  A  A.  Avcy Blacksrnithlng  and  repairs 

.;Park  A  Koyer Hard  lumber 

C.  (J.  Larned  &  Co Hardware 


W 
S. 
T. 
K. 


Am  onnt. 


$74  00 

9  50 

aOO  00 

28  »5 

16C  66 

166  66 

166  6H 

125  00 

125  00 

100  00 

83  83 

T5  00 

87  00 

49  00 

86  00 

T  76 

Canceled. 

16  60 

16  83 

48  1-i 

16  £r> 
9  6') 

89  61 
18  00 
il  75 
85  72 
9  S5 
23  10 

35  10 
9  (>0 

aO  00 
28  VO 
26  OU 
42  00 

36  00 

42  00 
60  00 
KO  00 
14  00 
•.'8  dl 

43  00 
312  OS 

18  38 
200  90 

17  7(1 
12  25 

19  Ih 
17  70 

4  (M) 

42  <  U 

21  M* 

106  6r. 

106  CO 

125  0,» 

125  00 

U)f)  UO 

75  0.) 

5-8  3:{ 


37 
6 


80 


73  93 
30  r.0 
40  3s 
?.e>  V3 

80  r>i] 
»j  <«) 

291  Hi 
!(»')  to 
348  Oi 

55  y.'. 

92  70 

.»*?  (10 
27  no 

15  00 

16  on 
15  UO 

17  ns 


,  W.H.Hsno.,.. 
.  Ju.  wmunu... 

.  O.  B.  2 


Hag  UnlTOTBlljbQildlng,. 


I  moocL'e  work  on  Valienliy  l^ 


.  A.  X.  Brown 

..  JoxtphBaUB 

.  TravlIC  A  Oiwu.... 

.  3.A.  HatoUiioa.. 
. .  H.  JefltanoD  A  Sod. 
..  £.  Snjdrr. 

.  J.H.  CimplMU.... 

B.T.  FIbSi 

H.  T.  Borwub 

.  tVm.WtlMl 

.  H.E.VlckroT 

.  A.  P.  fl.  Stowt. .     . 

..  J.  S.  Smilbn 

..  Tboi,  FnokB 

..  P&tTlcklABb 

..  J  II.  Otnipbdl.... 
.  FlriiB*B«rac^.. 
.  HMh  A  KIIUekd.  . 

,  W.J.TodU 

,  J.  A.  Will  limn 

,  CbM.  S.  Emtnoa.. 
.  J.  K.  Bnsledow.... 
S.  J.TnacluiEt 

..  BeniT  Sinmuil... 

..  Jds.  HtOorkli 

S.  Banm  A  Co. 

Ci^lralR.B... 

*.  tipetooe. 

.  ._..nnWtiini 

.  Ptynn  A  S<n«gEt,.. 
'■111:11-1  A.  liiclpr.. 

M-.  S,  Upnonu... 
■aIliiird.H*TTli*J 
.  M.  Cunpbell..  . 

litliB  Eidred 

L-nTh  A  MDllle'n 

i'cSbicrADunbsr 

.^.Etaerson...:'.! 

.^OlcaU 

r'm.WjJtei 

M.Gngor:r 

■,:'\VF.  BuS'i'."':!!! 

.  Ftlli  FInilot 

.  lAnjDstSliatiloD 

..iju.  Bnddoek. 

..  Jv,  Blikule; 

,  |Geo.  LimlWTEec... 


Pijment  oT  bujdi  and  sipunauB . . . 

' ih-B  farm  work  wlibteun.... 

ih'B  workuD  Itaa 


"    Jnij.iaet. 

Wag«  W  Jultor,  JdIj 

loudliig  linn  binda 

'~MiitliiEletter  hudBand  oDidapu.. 

'tSatt  iDd  pott) 

tMbrickB  Tor  well 

mnnlb'i  nark  ou  CDlvtmltnnmind 
'■      narktt  g»rtBii... 

-lulerlnq  e'rdancr's  houH 

Wmumuhing,  etc-,  Un.  bnlldliiEB  .. 

hr-roll  Dritrm  hind* 

edDtt.gluaudpnttT 

Hudmra 

Booka  Ikir  library 

BUebmlthlnK,  dining  Till  at  gard- 


AdTBUced  cbirru. . , 

DlggUig  well  at  jcari 
PriallLi;  and  advert 


One  reaper ' 

Patciiaet  Cor  lihnryujd  cabinet.!! 

PajmeDt  dT  tabor  and  eipntKg 

Eiprnx  al  board  mceilni;.. 

Coulingeni fund  for e:ipMi"cj...  .. 
Salary,  Aui^uet 


tu  hiudi. 


Ulau  aad  paint 

KenniiB  (GrlggB'  hJin) 

BlackamttlilDB 

Hardwar* 

I  month'*  work  on  croande.. . 

30  loni  of  bard  coal    

Imontb,  TdayaworkonBx. 
IilbraiT  and  cab.  pnccbaBed  tn 


ladi^raworkM  AngoBtBl.. 
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Dttte. 


re 

»  ^* 

&.  " 

81  •' 

W  " 

A3  " 

iB4  ** 

ft&i  " 
IK 


SI 
M 
MOct. 


Ill 
« 

IN 
IM 

m 


u 
u 

I!     (( 
« 

«« 

t* 

<( 
it 
1. 
t« 


ttii 

m 
m 

Hi 
is; 

mi 

M 

IDS 

m 

He 

;il  M 
«( 
i. 
(. 
ki 
t« 
•i 
•I 


•I 


a: 

13 

i» 

£ 

is 

»-. 

»)' 

3i 

S3 
U 

or. 

2T 

2S 
29 
4iJ 
41 

^ 
44 
« 

47 
18 
»NOT. 

»     *• 
Jl      " 

a    *• 


it 
ti 
•f 

;i 
>i 
•  t 
It 

M 
14 

(I 

•  i 


16.. 
1«.. 
16.. 
16.. 
16.. 
21.. 
21.. 
24.. 
44.. 
94.. 

28  , 
28.. 

«.. 

%.. 

2. 

2.. 

2.. 

2.. 

2  . 

2.. 

4.. 

4.. 

4.. 

4.. 

4. 
11.. 
11., 
11.. 
13.. 
!».. 
18., 
14. 
14. 
14. 
18. 
IS.. 
18. 
18. 
18. 
18. 
18., 
W., 
18.. 
13. 
18. 
18.. 
18.. 

IX., 

18.. 

18  . 
18.. 
19.. 
!».. 
19.. 

19  . 
20.. 
*).. 
21.. 
2:i  . 
2T., 
29.. 

•:*9.. 

29. . 
29., 
29.. 

29  . 
20.. 
20. 
29.. 
29.. 
•^9  , 
29.. 

4. 
4. 
4. 
5. 
ft. 
6. 


To  Wbom. 


Martin  Glanoey 

Jm.  Blakwlj 

H.  K.  Vickroy. 

Qeo.  Slipe 

M.  B.  Barwuh 

J.  M.  Gregory 

J.  McElTie 

A.8.Biime8&Ck>.... 

A.  L   Rsder 

G.  8.  Up8toii« 

J.  F.  Lapm^  A  Co... 

A.F.  8.  »tnart. 

,W.  A.BflJier 

A.  P.  8.  Staart 

(T.J.  BarrUl 

8.  W.  81utuack. 

B.  8nyder. 

iJ.  8.  SearfoH 

iThofl.  Franks 

Patrick  Lamb. 

J.T.Feagana 

jJ.  M.  Gregory 

jJaa.  Ballangee 

iHibbardA  Finch.... 

A.  8.  Ba-nes  &  Co. . 

Jaa.  Green 

J.  F.  8mlthey 

R-B.  Ward-r 

M.  C.  Golcra 

'A.  G.  Pick  ell 

J.  H.Plckrell 

Burt  Hall 

W.  A.  Baker 

W.  F.  Bliao 

J.  Kc'ley 

E.  Scyder 

H.  K.  Vickroy 

Wm.  Waitea 

George  Stipe 

C.  O.  Lamed. 

Aa^mat  Sbablon 

.Fritz  Finder 

,  jJas.  Bruddook 

I  Geo.  Lamberger 

,i  Martin  Clancey 

;j.  H.  Blakesley 

E.  V.  Peterson 

Hovey  &  Ueffh)n  . . . . 

Wm.  Pr  ce 

H  ubbard  A  Uerrick . . 

I  .  Snyder 

A.  Avey 

Jam-fl  Kolfe 

Janice  Kolfe 

,  E.  Snyiler 

Chaa.  W  Rolfe 

IClllmwood  &  Chafl'er 

A.  U.  Andrews .. 

.  J.  F.  Luhme 

W.  Waites 

,  v\\  and  L.  E.  Garley  . 

T.  J.  Biirrill 

,  E.  V.  Peicffion 

,  A.  P.  8.  Stuart 

.  8.  W.  Shattuck 

E.  Snvder 

,  Jaa.  dallangee 

R.  B.  Warder 

.Henry  Donslaaa 

.  iTbos.  Franks 

. 'J.S   Seirfosa 

.  Pnt.  Lamb 

.A.  Avey 

.'J.  M  Gregory 

.'J.  Braddock 

.  G.  Lamborger 

.  Martin  Clancey 

.IMartin  Clancey 


FdrWkat. 


28X  days  work  with  team. . . . 

Boardtuf;  farm  bands 

8a1ary  for  August 

1  month's  wo  k  on  Sx.  Curm. 


»< 


K 


«< 


balary  for  8«ptember 

l'hrei>tiing  oats 

EzpoLse  un  apparatus 

Work  for  University  daring  vacation. 

8.<lary,  S^^ptember,  1800 

Chemical  Appaiatua 

Purchase  or  8p<>etro!!cope 

Salary  lor  September 


u 
c< 

«l 
If 


u 
(I 
li 
<l 
i< 


$t 
t< 

<t 
<• 
ti 


Wages  for  September,  1869 

PliBtering  chemical  rr citation  room. 

Salary  for  October 

^*      September. 

Repair  on  Implfmenta 

Expenses  on  book-* 

Meteorological  Ini^truments .. . 

Plowmen  11  daya  at  $8 

Salar  V  for  September 

Boara  ezpfnses 

jA  pair  of  mul  s 

Boaidezpensea 

8  days  work  ou  rarm 

Salary  tor  October.  1869.. 


ii 


64  bushels  rye  and  cultivator. 

Contingent  fund 

Work  on  Ex.  fkrm 


11 


Ik 


it 


Guttering  and  hardware. 
1  month's  work  on  farm. 


it 


It 


it 


ti 


\6}i  days     " 
1  month's     '' 

Board  of  farmhands 

*>  fife-!  and  1  drum  cord 

Ga  den  tool!* 

Painting 

Tools  an  I  hardware 

Petty  expense 

Blackvm  thing,  etc  

Maf>on  work 

Bnilding extern,  gardener''B hotise. .. . 

Students'  labor 

1  pnmp  for  gardener^  house 

Diaining  tool* 

Cahtii  gs  for  settfcs 

Chemii  als  and  apparatus 

1  munih's  work  on  exper  mental  farm. 

■  <  )ne  engineer's  chain 

! Salary  icr  October 

Envelopes,  crayoud  and  blank  books. . 
Salaiy  for  October 


It 
It 
It 
It 
tt 
It 
It 


It 
If 
ti 

tt 
ft 

ii 
>* 


Wages  for  October 

Blackpmithi*  g 

Siikry  for  November 

1  monih  and  2  days  work  on  farm. 

Work  on  Uciserslty  farm , 

Boardini?  farm  banna 

1  month's  work  with  team , 


Amount. 


$79  60 
26  90 
6U  00 
40  (10 
88  66 

833  84 

14  86 
22  00 
84  92 
30  00 

460(10 
88  16 
166  66 
166  66 
128  00 
125  00 
1*0  00 
88  88 

75  00 

87  00 

12  00 
883  88 

88  88 
10  CO 
OS  84 
81  60 
88  00 
83  88 
10  00 

476  00 

7  90 

24  00 

166  66 

166  06 
57  14 

800  00 
60  00 
16  37 
87  70 

19i>  IS 
42  00 
42  00 
'20  00 

19  r>o 
f4  20 

59  05 
6  20 
6  00 

IfK)  89 

101  56 

29  08 

20  85 
28  25 

9  00 
825  40 

15  40 
6  70 

87  60 
lOi  45 

40  00 

16  60 
12.')  00 

r6;J5 

160  (17 

1^>6  00 

1(N)  00 

83  83 

8:i  88 

83  83 

76  00 

88  83 
8T  fO 

13  52 
8:^  83 

21  60 
47  75 
86  28 
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APPENDIX  C. 

To  the  Regent  and  Board  of  7}rwitee8  of  the  lllinoU  Indtutrial  Utdoeriity: 

The  first  work  of  importance  done  on  the  farms,  after  the  meeting  of  fli  \ 
Board,  in  March  of  last  year,  was  the  building  and  repairing  of  fences,  ihfl  _ 
bailding  of  bridges  and  the  making  of  farm  roads.  All  the  fences  on  tht 
stock  farm,  between  five  and  six  miles  in  length,  were  overhauled,  the  eiit 
line  set  back  two  rods,  to  give  room  for  a  road  newly  opened  from  Urbi-  . 
na  southward,  the  south  line  set  over  on  to  Mr.  PercivaPs  land,  with  hii 
neighborly  aid  and  permission,  to  make  room  to  plant  a  hedge  on  that  sidei 
and  the  work  of  removing  and  re-arranging  the  interior  fences,  begun  by  Mr. 
Periam,  carried  still  further.  A  much  needed  road  was  made  from  the  ban- 
house  to  the  tenant-house  east  of  it,  and  two  small  bridges  thrown  across  the 
intervening  small  streams.  The  materials  of  the  interior  fences  removed  wen 
used  in  building  temporary  cribs  and  outside  fences,  some  of  which  needed 
much  additional  material  after  removal.  One  rail  fence  removed  and  re^ 
had  stood,  as  I  am  informed,  seventeen  years.  The  Board  of  Trustees  should 
understand,  if  they  do  not  already,  that  when  this  farm  came  into  the  bandf 
of  the  University  it  was  very  much  run  down,  and  that  a  great  deal  of  labor 
and  a  great  deal  of  money  must  be  expended  on  it  before  it  can  be  brought 
even  into  as  good  condition  as  a  common,  well-ordered  farm.  The  fonner 
owner  informs  us  that  he  determined  to  sell  it  only  after  a  careful  examioi' 
tion  had  convinced  him  that  it  had  just  reached  that  point  of  exhaasdoD 
where  no  further  profits  could  be  expected,  without  the  expenditure  of  COB' 
siderable  money.  It  was  considered  a  fair  subject  for  the  application  of  ag- 
ricultural science.  Still  it  is  a  beautiful  farm,  and,  with  the  improvementi 
contemplated  by  the  Committee  on  Agriculture,  will  answer  the  purpose  it 
was  designed  for  admirably. 
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Tbe  crops  on  the  stock  farm  were  45  acres  of  spring  wheat,  45  acres  of  Sur- 
prise o&tSf  85  acres  of  com,  8  acres  of  potatoes,  and  120  acres  of  meadow, 
chieflj  timothy  and  clover.  Much  of  this  meadow  is  badly  run  out ;  some  of 
it  has  been  badly  injured  by  the  white  grub ;  in  the  wetter  portions  red-top 
ii  taking  the  place  of  the  timothy  and  clover,  and  in  other  portions  blue  or 
June  grass  is  coming  in.  If  it  were  not  that  we  already  have  too  much  land 
imder  plow,  it  would  be  advisable  to  break  up  the  whole  or  nearly  the  whole 
of  this  meadow ;  but  for  the  reasons  and  in  pursuance  of  the  plans  laid  before 
tbe  Board,  last  year,  we  are  laying  the  farm  down  to  grass  as  rapidly  as  pos- 
sible, and  propose  to  defer  breaking  up  this  old  meadow  until  the  plow-land 
liiall  have  been  sufficiently  reduced  in  quantity. 

Owing  to  late  sowing,  in  consequence  of  the  wet  spring,  the  spring  wheat 
was  a  light  crop  of  a  very  inferior  quality.  The  varieties  sown  were  Mam- 
moth and  Fife.  The  oats  yielded  some  1200  bushels  by  measure,  weighing 
^  pounds  to  the  bushel.  The  main  crop  of  corn  was  made  up  of  these  Tarie- 
ies :  a  large  yellow  corn,  with  very  deep  grain,  sent  us  by  M.  C.  Gk>ltra  of 
Jacksonville ;  a  white  com ;  and  a  calico  or  speckled  corn,  which  we  found 
n  the  farm,  and  which  matured  early  enough  to  escape  injury  by  the  early 
old  weather  last  fall.  The  large  yellow  and  white  corn  failed  to  mature 
erfectly.  Besides  these,  various  kinds  of  com  and  other  seeds  were  planted 
I  small  quantities.  In  addition  to  those  mentioned  in  the  Regent's  report, 
le  following  nine  kinds  of  wheat  were  sown  by  Mr.  Periam,  on  the  experi- 
«ntal  farm,  in  the  fall  of  1868  : 

Red  Genesee,  seed  from  8.  M.  Haywood ;  White  May,  seed  from  W.  F. 
liss ;  Betera,  seed  from  Ferry  &  Co. ;  German  Red,  Mr.  Fanqueroth  ;  White 
earded,  seed  from  Mr.  Fanqueroth  ;  Alabama  White,  seed  from  Mr.  Fanque- 
•th;  Polish,  seed  from  Agricultural  Department ;  Talaveru,  seed  from  Agri- 
tltural  Department ;  Rough  Chaff,  seed  from  Agricultural  Department. 
All  these  were  much  injured  by  the  winter.  The  Red  Genesee,  the  White 
aj,  and  the  Alabama  White  gave  the  best  results,  and  we  have  them  sowed 
;ain,  in  our  experimental  grounds,  with  Tappahanuock  and  White  Winter 
)wzelle.  Of  these  the  White  Winter  Towzelle,  a  variety  received  from  the 
itent  Office,  has  suffered  most  from  freezing  out ;  the  White  May  least. 
The  cultivation  of  the  farms,  during  the  past  year,  has  been  carried  on  un- 
£r  many  disadvantages,  and,  consequently,  at  considerable  cost.  The  heavy 
id  long-continued  rains  in  the  spring,  with  the  condition  of  the  farm,  made 
le  mere  work  of  cultivation  and  subduing  of  weeds  a  very  laborious  and  ex- 
easive  one.  We  bad  to  choose  between  a  shabby  culture  on  one  side,  and  an 
xpensive  one  on  the  other.  Had  the  farm  belonged  to  a  private  individual 
re  might  have  taken  the  former  method,  perhaps  justifiably,  considering  the 
ftisoD ;  as  it  was  we  chose  the  latter,  and  no  one  will  wonder  at  the  money 
pent,  considering  the  disadvantages  under  which  we  worked,  the  peculiarity 
^the  season,  the  state  of  the  farm  in  the  spring,  and  its  vastly  improved  con- 
lition  in  the  fall.  In  addition  to  the  crops  mentioned  above  there  were  raised, 
Q  tbe  experimental  farm,  440  bushels  of  oats  and  some  500  bushels  of  corn. 
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The  plows  used  on  the  farms  were  OoUins'  cast-steel  plow ;  the  Frincetoa 
plow ;  Moline  plow ;  a  plow  made  at  tlrbana,  by  Tiernan  &  Call. 

We  used  a  roller  manufactured  by  Furst  &  Bradley,  Chicago. 

We  cut  our  hay  with  the  Bucyrus  and  the  Cycloid  mowers — ^the  latter  a  neir 
machine,  from  Johnston,  Huntley  &  Co.,  which  did  its  work  remarkably  welL 

Our  wheat  was  sowed  by  hand,  except  some  three  acres  put  in  with  th» 
Statesman  drill,  which  was  used  also  to  sow  a  part  of  the  oats  side  by  add 
with  a  broad-cast  seed  sower  and  cultivator,  made  by  M.  L.  Gotham  &  C(k, 
without  any  appreciable  difference  in  the  crop. 

The  wheat  and  oats  were  harvested  with  Johnston's  Self-raking  Be^wr^ 
which  performed  well. 

Our  corn  was  planted  mostly  with  the  Yandiver  corn  planter  (old  patern)^ 
and  cultivated  with  the  Hoosier,  Frasier,  Furst  &  Bradley  and  Gopher  Two- 
horse  Cultivators,  and  the  common  double-shovel  plow. 

The  potatoes  were  worked  first  with  the  Gopher  Cultivator,  then  with  the 
Hoosier  double-shovel,  and  finally  with  the  single  shovel  plow — after  which 
they  were  cultivated  by  hand.  The  corn  was  worked  four  times  with  the 
cultivators — a  part  of  it  harrowed  and  worked  by  hand. 

There  were  raised,  on  the  stock  and  experimental  fEirms,  in  1869,  in  round 
numbers — 

Oats,  (bushels,  by  measure,) 1660 

Spring  wheat,  (bushels) 216 

Corn,  "        83W 

Potatoes,  "        1500 

Hay,  (tons) 175 

There  were  five  and  one-half  miles  of  hedge  set,  and  six  or  seven  miles  of 
fence  either  re-set,  repaired  or  built  anew,  four  bridges  built,  great  and  smAllt 
a  well  dug,  some  repairs  made  upon  the  farm  house,  and  between  300  and  400 
loads  of  manure  hauled  on  the  land — either  from  the  town  or  made  on  the 
the  farm. 

In  addition  to  the  duties  of  an  instructor,  the  Professor  of  Agriculture  htf 

had  charge  of  the  execution  of  the  plans  of  the  Committee  on  Horticulture^ 

during  the  past  year,  and  the  superintendence  of  the  farms.     As  either  one  of 

these  is  enough  to  fully  occupy  the  time  and  thoughts  of  one  man,  he  would 

respectfully  request  that  he  be  relieved  from  the  charge  of  the  Horticultural 

Department  and  from  the  active  superintendence  of  the  farms. 

Respectfully  submitted, 

W.  F.  BLISS, 

Prof,  of  AgrieuUvn^ 


APPENDIX  D. 

aXPKRIMRTffTAIi  OBOHABD. 

f  this  orchard  were  purchased  of  A.  M.  Lawnsr,  Sonfh  Pass,  HL, 
68,  and  heeled  in  on  the  UniTeraity  grounds  until  the  fbllowing 
ts  were  badly  infested  with  Fi&m^pMgiu  pyiM^  Fiteh^  oiiidng 
lenoes  on  the  roots,  commonly  bat  incorrectly  cslled  in  Illinois^ 
J|»U«."  In  the  spring,  before  planting  in  the  orohard,  w« 
x>ts  dean  and  immersed  them  in  strong  lye,  and  heeled  in  again 
md  was  prepared  to  receive  them.  The  ground  was  deeply 
hrown  in  ridges,  upon  which  the  trees  were  set  about  the  same 
ood  in  nursery,  in  quincunx  order,  24ieet  each  way ;  every  tenth 
t  for  a  row  of  evergreens.  Avenue  running  through  the  oenter, 
,  60  feet  wide. 

1  planting  May  7th,  and  finished  Hay  14th.  Immediately  belbre 
bruised  roots  were  cut  smooth  with  a  diarp  knift,  uid  well 
lies  were  made  large  enough  to  receive  the  roots  in  their  natural 
1  a  small  mound  in  the  center  for  the  tree  to  stand  on ;  fine  dirt 
around  the  roots ;  trees  leaned  to  the  southwest,  as  most  of  our 
are  from  that  quarter  during  the  growing  season.  Most  of  the 
:ime  of  planting,  were  cut  back  to  8  to  6  buds  of  last  seasons' 
lid  have  been  better  if  they  could  have  been  cut  back  in  the  fell 
ig.  Planted  2,108  trees,  about  1,000  known  varieties.  Planted 
n  corn,  commeDcing  June  2d,  and  finishing  June  8th — lateness 
wet  and  backward  season.  Kept  the  ground  wU  cultivated, 
of  the  great  secrets  of  successful  tree  culture  ;  well  mulched  with 
-se  litter,  is  equally  as  good.    Another  is  to  keep  off  aU  injuri- 

nd  on  the  trees  during  the  season,  were  brown  and  green  Aphi- 
lars,  Datana  Minestra,  and  Clisiocampa  Americana,  AtticusCecro- 
Jordius,  Hammond's  Leaf-Tiger,  {AerobatU  Hammondi^  Walsh.) 
of  destruction  of  the  insects  were  as  follows :  For  the  Catter- 
lopted  Dr.  HulFs  plan,  **  catch-and-kill,"  and  the  same  for  Ham- 
Tiger  ;  and  for  the  Aphides,  that  infested  the  body  and  leaves  of 
soft-soapsuds,  and  also,  a  solution  of  \}^  lbs.  of  salsoda,  dissolved 
f  water,  and  washed  all  of  the  trees  twice.  The  Brown  Aphis 
1  the  bodies  of  trees,  mostly  places  where  the  bark  was  bruised, 
woolly  covering — Green  Aphides  on  the  leaves  and  young  shoots, 
t  about  %  per  cent,  of  the  trees.  At  the  present,  October  20th, 
in  a  very  fair  condition.  The  knots  caused  by  the  Pemphigus 
own  smoother;  the  trees  have  made  a  growth  of  from  6  inches  to  , 
that  were  cut  back  in  the  spring  before  planting,  are  in  the  best 
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KDBBEBT. 

We  planted  in  nursery  about  600  apple  trees,  one  to  three  years  old,  for  tl 
purpose  of  filling  in  wet  places  in  the  orchard  when  drained,  and  replacii 
any  that  might  die.  Planted  8,000  Green  Ash,  1  year ;  1,000  White  £lm, 
years;  1,000  American  Arbor  Vitae,  6  to  12  inches ;  1,000  Balsam  Fir,  6  to  1 
inches;  1,000  Red  PiJie,  6  to  8  inches;  200  Austrian  Pine,  12  to  15  inches 
100  Scotch  Pine,  18  to  24  inches ;  18  varieties  of  Pears,  8  years  old ;  2  vtri( 
ties  of  Cherry ;  a  few  Tulip  and  Sycamore  Trees,  2  years  old ;  400  Soft  Mi 
pies,  2  years  old.  Forest  Evergreens :  10,000  White  Pine,  4  to  6  inches,  dc 
Dated  by  Samuel  Edwards  of  LaMoille,  Illinois ;  1,000  White  Spruce ;  1,00 
Red  Pine ;  1,000  Hemlock.  A  few  nuts  of  the  Black  and  White  WahiutJ 
which  have  done  very  well ;  1  peck  of  Catalpa  Seeds,  donated  by  W.  ( 
Flagg,  Alton,  III.,  which,  also,  has  done  well. 

We  have  lost  about  2  per  cent  of  fruit  trees ;  not  any  of  the  Green  Ashao 
White  Elm ;  about  10  per  cent,  of  Arbor  Vit® ;  7  per  cent,  of  Balsam  Fir ;  S 
per  cent,  of  Red  Pine ;  10  per  cent,  of  Austrian  Pine ;  2  per  cent,  of  Scotc 
Pine ;  Tulip,  Sycamore  and  Maples,  none.  Of  the  forest  evergreens,  about 
per  cent,  of  the  White  Spruce ;  60  per  cent,  of  the  Red  Pine ;  20  per  cent  ( 
the  Hemlock ;  8  per  cent,  of  the  White  Pine.  The  forest  evergreens  wei 
shaded  by  lath  frames. 

We  planted  a  few  of  the  forest  evergreens  in  open  sun,  by  way  of  exper 
ment ;  of  the  White  Spruce  we  lost  about  the  same  as  of  those  shaded ;  Re 
Pine,  98  per  cent.;  Hemlock,  65  per  cent.;  White  Pine,  85  per  cent.  Tha 
planted  in  open  sun  were  well  mulched  with  saw-dust. 

nBDGES  AND  SHELTER  BELTS. 

We  planted  hedge,  Osage  Orange,  around  the  Experimental  Farm,  excef 
the  wet  places  and  40  rods  on  north  side,  and  20  rods  on  east  and  west  ( 
arboretum,  nearly  740  rods  in  all.  The  lines  on  the  east  side  were  set  8  incb( 
apart  in  the  row ;  south  and  north  lines  set  10  inches  in  row  ;  west  line,  1 
inches  in  row.  Commenced  planting  Ist  June,  and  finished  7th  June.  ^ 
have  been  successful  in  getting  a  good  stand,  and  it  has  made  a  satisfactoi 
growth  ;  looking  well  at  present. 

Shelter  belts  are  set  12  feet  inside  of  the  hedge.  About  60  rods  on  tfa 
north  side  of  the  orchard  we  set  two  rows  of  Silver  Maples  ;  first  row  12  fe< 
from  hedge,  and  second,  8  feet  therefrom,  alternating ;  trees  set  8  feet  apai 
in  rows.  On  the  south  side  of  orchard  are  80  rods  of  Maples  set  in  the  san 
way  as  on  the  north.  On  the  west  side  of  orchard,  71  Norway  Spruce,  3  to 
feet;  110  Austrian  Pine,  4  to  6  feet,  being  all  we  could  get  in  season,  of  SQ 
ficient  size,  and  set  same  distance  as  the  other  belts ;  Spruce  on  the  we^t  sid 
and  Pines  on  the  inside ;  intend  filling  the  whole  line  next  spring.  On  th 
northeast  side  of  *'160,'*  we  set  120  Red  Cedars,  4  to  10  feet,  same  as  above.  ^ 
lost  2  per  cent,  of  the  Spruce ;  26  per  cent,  of  the  Red  Cedar.  They  wei 
planted  June  7th,  in  good  condition,  and  well  mulched.     Of  the  Austria 
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Hoes,  lost  7  per  cent,  on  account  of  fungus  on  leaves.    Maples  have  all  done 

weU. 

All  the  trees  and  hedges  received  good  cultivation. 

H.  .K  VICKROY. 


On  motion  of  Dr.  Burroughs, 
To  refer  the  Regent's  Beport  to  a  Special  Committee,  for  ap- 
portionment, was  carried,  and  Dr.  Borrongh's,  Mr.  Pickrell,  and 
Dr.  Kile  were  appointed  committee. 

BESOLUTIOKS  OF  JX7DQB  BBOWK. 

Judge  Brown  of  Pnlaski  introduced  the  following  preamble  and 
desolations,  which  were  seconded  by  Mr.  Edwards : 

Whereas,  some  dissatisfaction  seems  to  exist  with  the  plans  and  manage- 
Bent  of  this  Institution,  as  indicated  by  resolutions  recently  passed  by  the 
Korthem  Horticultural  Society  and  otherwise ;  and,  whereas,  it  is  important 
tlttt  the  University  should  be  in  sympathy,  as  far  as  possible,  with  an  intelli- 
P^  public  sentiment ;  and,  whereas,  we  desire  to  correct  and  amend  our 
plans  if  they  shall  be  found  to  be  erroneous  or  imperfect ;  therefore, 

Beioli^edf  That  those  members  of  this  Board  who  participate  in  the  dissatis- 
toon  alluded  to  above,  if  any  such  there  be,  be  requested  and  invited  to 
pTttent  to  the  Board,  at  as  early  an  hour  as  practicable,  during  the  present 
*sion,  a  definite  and  specific  statement  of  the  errors  and  imperfections  com- 
plained of,  and  such  amendments  or  alterations  as  they  may  have  to  propose, 
^  the  end  that  a  full,  fair  and  candid  examination  of  them  may  be  made. 

Carried. 

Mr.  Johnson  moved  the  appointment  of  a  committee  of  three,  to 

dominate  standing  committees  for  the  coming  year.    The  motion 

^  carried,  and  Messrs.  Johnson,  Pearson  and  A.  M.  Brown  ap- 

>ointed  Committee  on  Nominations. 

On  motion  of  Mr.  Blackburn, 

The  motion  of  Dr.  Burroughs,  to  apportion  the  Regent's  Report, 

wras  re-considered  ;    and   Dr.   Burroughs  moved   the  following 

amended  form  of  his  original  resolution  : 

lUiolvedj  That  the  Report  of  the  Regent  be  referred  to  a  special  committee 
of  three  members,  who  shall  report  to  the  Board  a  proper  distribution  of  the 
S€Teral  subjects  discussed  therein,  as  they  shall  deem  to  need  special  conside- 
^tioD,  among  the  appropriate  standing  committees. 

Carried,  as  amended. 

The  minutes  of  the  Executive  Committee,  subsequent  to  those 

printed  in  the  Second  Annual  Report  of  the  Board,  were  read  by 

abstract,  and  approved. 

—10 
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ORDER  TO  PRINT  THE  RRaRNT's  REPORT. 

On  motion  of  Judge  Brown, 

It  was  ordered  that  the  Corresponding  Secretary  canae 
printed,  in  pamphlet  form,  at  as  early  a  day  as  practicable 
copies  of  the  Regent's  Report,  for  general  circulation. 

Adjourned,  to  meet  in  the  library  at  7i  o'clock,  P.  M. 


EVENING    SESSION. 

The  Board  met  in  the  evening,  in  the  Library,  pursuant 
joumment,  and  was  called  to  order  by  Mr.  Blackburn. 

Judge  Lawrence  was  called  to  the  Chair,  and  suggested  thi 
Edwards  be  requested  to  present  his  views  on  the  subject  of  ] 
trial  Education.  This  Mr.  Edwards  proceeded,  by  genera 
sent,  to  do,  yielding  the  floor  once,  by  request,  to  allow  the  n 
of  Judge  Brown  to  be  read,*  inviting  the  discussion,  and  i 
presented  the  following  scheme  of  studies,  arranged  in  ten  s* 
or  departments,  and  moved  its  adoption  : 

1.  A  School  of  Agriculture. 

2.  "  Horticulture. 

3.  "  Mechanics. 

4.  "  Chemistry. 

5.  *•  Geology  and  Mining. 

6.  *'  Zoology  and  Veterinary  Science. 

7.  *•  Botany. 

8.  **  Engineering  and  Military  Science. 

9.  "  LawB  and  Economics. 
10.  **  Languages. 

J.     SOHOOL    or    AORIOCLTC2F.. 

Fifit  year.— Operations  and  inetbods. 

Second  Fear.— Mixed  agricnltnre;  grains  and  grasses;  feeding  caltle. 

Third  F«ar.— Theory  of  agriculture;  manures;  drainage. 

2.     SCHOOL  or  UOBTIOirLTITBE. 

First  Fear.-— Principles ;  culture;  practice  of  propagation;  tbe  .i^arden. 

«S00ond  Fear.— Orchard  and  Tineyard;  small  fhiits;  forestry. 

Third  Fear.— Landscape gwrdening ;  ornamental  planting ;  hedges:  arboretum. 

8.      SCHOOL  OP  JCECHANICS. 

First  Fear.— Prlociples  and  forces;  natural  philosophy  of  agricultural  implements. 

Second  Fear.— Machinery;  physics;  materials;  buildings  and  bridges. 

Third  Fear.— Powers  employed;  mechanism  of  animals ;  wind;  water;  si  earn. 

4.     BOBOOL  or  OHXMIBTST. 

First  Feor.— Principles;  Inorganic  chemistry;  mineralogy;  analysis. 

Steond  Fear.— Analysis;  organic  chemistry;  chemistry  of  agriculture. 

Third  Fear.— In  mines,  ores,  etc. ;  chemistry  in  the  arts;  blow-pipe  and  spectroscope; 
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5.    BoaooL  or  oioloot  aud  mikimo. 

nm  fior.— Principles ;  oatlinet ;  palsontology. 

AoMd  Ymr.—Ot9oSia  and  nAtoiml  numaieg;  of  boilding  materlftls;  of  road-nukln);. 

TUrd  Ytar,~4n  mines ;  of  waters,  wells,  etc. ;  meteorology. 

6.     SCHOOL  or  SOOLOOT  AMD  TSTBBiMJLBT. 

/MfMf^-Comparatiye  anatomy;  compantiye  physiology ;  hygiene;  veterinary. 
AeoatfFisr— Stock  breeding;  natural  history;  birds;  fishes;  reterlnary. 
Tkti  rdor—Kataral  history ;  entomology;  laws  of  life. 

7.     SCHOOL  or  BOTAN T. 

fint  rior.—Vegetable  physiology;  principles  of  propagation. 

Smni  FMr..>4ystematlc  botany,  (or  classiflcation) ;  geology  of  plants. 

TkM  rtor.^Botany  applied  in  agricnlture;  botany  applied  in  horticulture;  botany  applied  in 

tbevtc 

8.     SCHOOL  or  XHGUCXXBIlfQ. 

fint  Fisr— Laying  ont  farms ;  sonreyfng  and  drafting ;  mechanical  drawing ;  manual  of  arms. 
Anad  FMr— Aithitectore ;  roads;  bridges;  drafting;  ftee  hand  drawing;  drill. 
AH  riar— Of  mines  and  buildings:  of  draining;  drawing;  tactics. 

9.  SCHOOL  or  LAWS  AKD  ECONOMICS. 

fim  ysar— ConsUtntion  oi  United  States  and  of  the  SUte  of  Illinois;  personal  rights  and  da 
tin;  book-lMeping. 

AmkI  Fear— Real  estate  and  transfers;  roads  and  water  courses;  fences  and  boundaries; 
oMMseping. 

TUri  Tear— Of  trade,  commerce  and  navigation;  of  transportation;  of  political  economy. 

10.     SCHOOL  or  LANOUAOES. 

fint  Fior— Brench;  English  literature. 

SMoad Fear— French;  German;  generalHteraturc. 

TMnf  Fear— French ;  Oerman;  ancient  literature. 

Mr.  Pickrell  moved  that  the  Board  do  now  go  into  Committee 
of  the  Whole,  to  consider  the  course  of  study  offered  by  Mr.  Ed- 
wards; which  motion  finally  prevailed,  and  the  Board  went  into 
Committee  of  the  Whole,  Mr.  Johnson  in  the  chair. 

The  committee  rose,  announced  that  they  were  ready  to  rufx^rt 
progress,  and  asked  leave  to  sit  again. 

A  motion  to  receive  the  report  of  the  committee  was  lost. 

A  motion  to  allow  the  committee  to  sit  again  was  lost. 

A  motion  to  refer  the  scheme  of  study,  offered  by  Mr.  Edwards, 
{"  a  special  committee  was  lost. 

After  some  discussion,  the  previous  question  being  ordered,  the 
'^ain  question  was  put  on  the  motion  to  adopt  tb'^  course  of  study, 
proposed  by  Mr.  Edwards. 

The  ayes  and  noes  being  called  for,  resulted  in  ayes  4,  noes  18, 
snd  the  motion  was  lost. 

Those  voting  in  the  affirmative  were  Messrs.  Dunlap,  Edwards, 
(ialDsha  and  Van  Osdel. 

Those  voting  in  the  negative  were  Messrs.  Bateman,  Blackburn, 
Bfayman,  E.  L.  Brown,  A.  M.  Brown,  Burroughs,  Cunningham, 


Ooltra,  Origgs,  Kile,  Johnson,  Lawrence,  Pearson,  Pickard,  Pick- 
rell,  Pollen,  Slade,  Wright,  and  the  Begent. 

Mr.  BarroQghs  then  introduced  a  motion  that  the  Oommittes 
OQ  Faculty  and  Ooarte  of  Study  be  instructed  to  consider,  in  the 
light  of  the  discussion  of  fhe  evening,  what  modifications,  if  any, 
should  be  made  in  the  conree  of  study  at  the  University. 
Carried. 

Adjourned  to  the  next  day,  at  0  o'clock,  A.  M. 


SECOND  DAY. 

Wedi^sdat,  Ma/rck  9, 1870. 

The  Board  of  Trustees  met  in  the  Library,  at  9  o'clock,  A.  M., 
the  Regent  in  the  Ohair. 

The  session  was  opened  by  reading  the  Scriptures  and  prayer, 
by  Judge  Lawrence. 

On  calling  the  roll,  twenty  members  answered  to  their  names, 
and  the  Kegent  announced  that  a  quorum  was  present. 

COHHrrTEE  ON  BEOBNT*S  BBTORT. 

Mr.  Burroughs  brought  in  the  following  report : 

The  committee  to  which  was  assigned  the  duty  of  proposing  a  distribution 
of  the  Begent^s  Report  among  the  standing  committees,  beg  leave  to  submit 
the  following  report : 
We  recommend  that  from  pages 
8  to  12,  inclnsiye,  be  referred  to  Committee  on  Finance ; 
13  to  16,        "  "  "  Agriculture ;    ' 

17  to  24,        "  "  "  Horticulture; 

26  to  29,        "  "  "  Mechanical  Department; 

29>i  "  "  "  Military  Department. 

J.  C.  BURROUGHS, 
WM.  KILE, 
J.  H.  PICKRELL, 

CcmmUtee. 
On  motion  of  Mr.  Blackburn, 

That  the  report  of  the  Oommittee  on  the  Eegent's  Keport  be  re- 
ceived and  adopted  and  the  committee  discharged,  was  carried. 

The  special  committee  to  whom  was  referred  the  nomination  of 
the  standing  committees  here  brought  in  their  report,  which,  on 
motion  of  Jndge  Lawrence,  was  laid  on  the  table,  to  be  taken  np 
at  a  future  time. 
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V161T1JIG    OOiaHTTSB  APPOnVTBD. 

On  motion  of  Dr.  Burroughs, 

Bmlted,  That  a  committee  of  five  members,  with  J.  S.  Pick&rd  as  Chair- 
I  oao,  be  appointed  to  yisit  the  seyeral  departments  and  classes  now  in  session, 
^  ud  to  rqwrt  to  the  Board,  at  this  session,  in  respect  to  the  condition  in 
which  the  same  are  found. 

Messrs.  Pickard,  Bateman,  Slade,  Oalasba  and  Barronghs  were 
appointed  said  committee. 

CLOSE  OF  YEAB  FIXED. 

Mr.  Pickrell  offered  the  following : 

Retolted,  That  the  fiscal  year  shall  end  on  the  last  day  of  February,  and 
that  the  committee  year  shall  end  on  Wednesday  after  the  second  Tuesday 
in  March :  Promded^  that  members  of  all  committees  shall  hold  their  office 
until  their  successors  are  appointed. 

A  division  of  the  question  was  called  for,  and  both  parts 
adopted. 

BEOESS. 

On  motion  of  Jadge  Brown  the  Board  agreed  to  take  a  recess 
until  11  o'clock  A.  M. 

AFTER  RECESS. 

The  Board  resumed  business  at  11  o'clock,  Dr.  Bateman  in  the 
Chair. 

On  motion  of  the  Regent,  Prof.  Powell  was  invited  to  make  a 
statement  in  regard  to  the  collections  made  by  him  for  the  Univer- 
«ity  in  his  exploring  expedition.  Prof.  Powell  not  being  present, 
4e  Committee  on  Buildings  and  Grounds  read  their  report. 

BEPORT  OF  THE  COMMriTEE  ON  BITILDINQS  AND  GROONDS. 

The  Committee  on  Buildings  and  Grounds  then  made  the  fol- 
lowing report : 

Tht  Oommittee  on  Buildings  and  Grounds  would  respectfully  report,  that 
in  parsoance  of  the  authority  of  this  Board,  at  the  last  annual  meeting,  the 
old  roof  on  the  main  building  was  removed  early  last  summer  and  its  place 
rapplied  by  one  of  the  best  tin,  put  on  under  the  direction  of  this  committee. 
Preyious  to  letting  the  contract  for  this  work  bids  were  invited,  and  the  work 
let  at  a  price  under  the  appropriation  of  the  Board.  The  work  was  well  and 
promptly  done. 

Instead  of  the  cast-iron  water-table  authorized  by  the  Board,  it  was  found 
that  one  of  tin  and  wood  could  be  supplied  at  a  much  less  cost  and  of  greatei 
service,  which,  by  the  advice  of  the  Executive  Committee,  was  substituted. 
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The  basement  walLi,  on  the  outside,  and  the  corridors,  have  been  paintc 
as  authorized ;  but  the  work  on  the  outside  of  the  main  building  (the  oomic 
and  the  cupalo)  has  not  been  undertaken,  on  account  of  the  necessity  for  n 
trenchment  in  our  expenditures,  apparent  as  the  year  progressed. 

The  sidewalk  on  the  west  side  of  the  grounds,  leading  to  the  shop  and  ei 
perimental  farm,  has  been  completed. 

A  building,  to  be  used  as  a  green-house,  is  now  in  course  of  constmctioi 
upon  the  University  grounds,  which,  owing  to  the  lack  of  funds  at  the  dis- 
posal of  the  committee,  and  the  apparent  propriety,  has  been  placed  andei 
the  direction  of  the  Committee  on  Horticulture. 

The  building  is  now  in  a  good  condition  of  repair,  and  the  grounds  undei 

good  cultivation. 

All  of  which  is  respectfully  submitted. 

M.  C.  GOLTRA.  ChairmaiL 

The  report  of  the  Committee  on  Baildings  and  Gronnds  was 
accepted. 

Frof.  Powell  was  here  introduced,  and  stated  that  the  plants 
collected  have  already  been  properly  put  up  and  delivered  to  tbe 
University,  by  Dr.  Vasey,  and  that  the  labor  of  sorting,  classifyiDg 
and  identifying  the  specimens  in  several  other  departments,  wai 
now  in  progress,  bnt  that  some  time  must  elapse  before  this  work 
coald  be  completed,  as  some  of  the  specimens  must  be  sent  to  dis- 
tant places,  and  some  even  to  Europe,  for  identification  ;  that  a 
collection  of  eighty  or  ninety  mammals,  embracing  a  grizzly  bear 
and  many  of  the  most  important  animals  of  the  Rocky  Monntaioai 
would  be  included.  The  specimens  promised  from  his  own  pri- 
vate collections  were  ready  to  be  delivered  whenever  called  for. 
He  added  that  another  expedition  was  in  contemplation,  to  ex- 
plore some  additional  territory,  and  expressed  a  wish  that  the  Uni- 
versity should  again  participate  in  the  expenses  and  the  results. 

On  motion  of  Mr.  Blackburn,  it  was 

Resoloed^  That  Tve  have  heard  with  satisfaction  tlic  statement  of  Pro£ 
Powell,  in  regard  to  the  collections  designed  for  the  University,  and  refer  the 
same  to  the  Committee  on  Library  and  Cabinets. 

KEPOKT  FROM  COMMITTEE  ON  FACULTY  AND  C0UR8K  OF  STTJDT. 

The  Eegent  presented  the  following  report  from  the  Committee 
on  Faculty  and  Course  i»f  Study  : 

The  Committee  on  Faculty  and  Course  of  Study,  to  whom  was  referred  Hr. 
Edwards*  propositions,  respectfully  report  as  follows  : 

In  the  wide  difference  of  views  between  men  who  are  all  equally  earnest  to 
promote  true  industrial  edncation,  the  only  appeal  left  us  is  to  the  law.    Sane 


ion  ''related  to  agriculture  and  the  mechanic  art&"  What  branches 
B  related  ?  Your  committee  are  of  the  opinion  that  there  are  two  ways 
h  a  branchof  learning  may  be  related  to  agriculture  and  thearts:  first, 
)e  dincUy  relaUd^  as  inrolved  in  agriculture  and  the  mechanic  arts,  and 
ry  to  explain  their  laws  and  processes ;  or,  second,  it  may  be  indirectly 
as  necessary  to  fit  the  farmer  or  mechanic  to  pursue  his  calling  and  to 
;ate  or  invent  his  art.  Thus  Chenustry  is  directly  rdated^  because  in- 
in  the  knowledge  of  the  composition  of  the  soil.  Book-keeping  and 
itic,  on  the  other  hand,  are  only  indirectly  relaUd^  because  they  simply 
farmer  to  pursue  his  business  with  success.  Neither  class  of  these  stu- 
should  l)e  remarked,  are  necessary  to  the  practice  of  the  mere  art  of  ag- 
"e.  A  man  can  plow  without  knowing  anything  of  either  Chenustry  or 
eeping,  and  as  well  without  the  one  as  the  other.  Now,  in  the  first  class 
the  following  studies.  Chemistry,  Mineralogy,  C(eology  and  Physical 
phy,  as  explaining  soils  and  their  position ;  Chemistry,  Meteorology, 
itronomy,  as  explaining  atmospheric  phenomena  and  conditions  of 
;  Chemistry,  Botany,  and  Vegetable  Physiology,  as  explaining  the 
ena  of  plant  life  and  growth ;  Chemistry  and  Zoology  in  its  sereral 
lents,  as  Entomology,  Ornithology,  etc ;  Comparative  Anatomy,  Physi- 
nd  Biology,  as  related  to  Animal  Husbandry ;  Mensuration  and  Sur- 
as involved  in  the  measurement  and  subdivision  of  land ;  Leveling, 
lies,  and  Hydrostatics,  as  explaining  the  drainage  of  lands ;  Mechani- 
losophy,  as  involved  in  the  machinery  for  working  land ;  Property 
explain  the  titles  of  land ;  and  Political  Economy,  as  involved  in  the 
ng  of  farm  produce. 

es  these  there  is  another  branch  of  studies  bearing  a  secondary  rela- 
ftgriculture — since  they  are  necessary  to  the  sciences  just  mentioned, 
[athematics  are  necessary  to  mensuration,  surveying  and  mechanical 
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tore  to  fit  them  to  thoroughly  and  easily  to  iindentand  and  use  their  n&tin 
tongue  as  it  is  used  in  the  broad  range  of  scientific  readings  and  study  neces- 
sary for  them  to  pursue ;  the  German  and  French  languages,  to  give  them  ac- 
cess to  those  works  of  the  great  students  of  agriculture  and  mechanical  sdenoe 
in  Germany  and  France ;  Inductive  Logic  and  some  Mental  Philosophy^to  fit 
the  students  of  the  inductive  sciences  and  arts  to  properly  comprehend  and 
use  the  &cts  they  will  need  to  examine. 

On  examination  we  find  that  all  the  above  branches  of  learning  aretangbt, 
and  taught  in  their  relations  to  agriculture  and  the  mechanical  arts. 

We  find,  also,  on  examination,. that  the  course  proposed  by  Mr.  Edwards 
differs  only  in  form  and  not  in  substance  from  the  course  as  now  arranged, 
introducing  no  essential  feature  and  omitting  only  the  ancient  languages. 

We  find,  on  examination,  that  the  ancient  languages  hold  only  a  very  sub- 
ordinate place  in  the  teaching  and  affections  of  the  University — no  Greek  be- 
ing now  taught  and  there  being  only  twenty-seven  students  in  Latin. 

The  committee  do  not  feel  that  any  good  point  will  be  gained  by  the  omis- 
sion of  the  ancient  languages,  since,  while  some  would  be  gratified  by  sacfa 
omission,  others,  and  perhaps  an  equal  number,  would  inevitably  be  offended, 
and  we  should  be  acting,  in  the  eyes  of  many,  in  violation  of  the  laws  both 
of  Congress  and  of  the  State.  We  should  not  even  save  a  dollar  of  expense, 
as  not  one  single  teacher  could  be  dispensed  with  by  such  omission. 

It  appears  clearly,  on  full  inquiry,  that  the  study  of  the  languages  is  not 
attracting  the  attention  of  either  teachers  or  pupils  from  other  studies ;  and 
that  the  evident  and  decisive  drift  of  the  Institution  is  increasingly  in  the  di- 
rection of  the  scientific  and  practical  studies  related  to  the  industries. 

The  committee  would  mention,  as  a  most  significant  fact,  in  this  connection, 

that  while  out  of  77  students  who  entered  here  the  first  term,  29  or  30  chose 

Latin ;  now,  out  of  150  students  or  more  belonging  to  the  Institution,  only  37 

are  pursuing  the  Latin  language. 

J.  M.  GREGORY, 

C.  R.  GRIGGS, 

K.  BATEMAN, 

A.  BLACKBURN. 

On  motion  of  Mr.  Diinlap, 

To  strike  "Greek"  from  the  report  of  the  Committee  on  Facultj 
and  Course  of  Study,  was  lost;  and,  on  motion,  the  report  of  the 
majority  was  adopted. 

Mr.  Edwards,  of  the  Committee  on  Faculty  and  Course  of  Study 
presented  the  following  minority  report,  which  was  ordered  to  Im 
entered  on  the  record : 

MR.  EDWARDS*  MINORriT  REPORT. 

Whilst  the  report  of  the  majority  of  the  Committee  on  Faculty  and  Coon 
of  Study  meets  my  general  approval,  I  must  respectfully  and  firmly  diflseo 
from  admitting  the  necessity  of  our  teaching  the  Latin  and  Greek  language 
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in  order  to  answer  the  reqairements  of  the  act  of  Congress,  our  charter  from 

the  State,  or  the  wishes  of  the  indostrial  cUsses — whose  seryants  we  are. 

Respectfully  submitted. 

SAMUEL  EDWARDS. 

The  Regent  reported  3180  volumes  in  the  library. 
Referred  to  Committee  on  Library  and  Cabinets,  with  instruc- 
tions to  report. 

SKPOBT  OF  THE  OOMMITTEK  ON  MILITARY  DEPARTMENT. 

6en.  Brayman,  from  the  Committee  on  Military  Department, 
made  the  following  report : 

The  Committee  on  Military  Department,  respectfully  report : 
That  at  the  present  time  131  students  are  receiving  efficient  instruction  in 
military  science  and  tactics.  The  good  effect  of  daily  drill  upon  the  health, 
disdpline  and  development  are  apparent,  and  give  promise  of  great  useful- 
vn  in  this  department,  when  proper  facilities  are  at  command  for  a  full  com- 
pliance with  the  requirements  of  the  law. 

The  number  of  arms  and  accoutrements  received  from  the  State  (100)  being 
iosoffident,  it  is  proposed  to  make  an  application  for  an  additional  supply  of 
SO  maskets,  together  with  25  swords  and  sabres  for  exerdse. 

The  chapel,  now  used  for  a  drill  hall,  is  inconvenient,  unsafe  and  inade- 
4uate.  The  committee  respectfully  recommend  the  erection  of  a  drill  hall, 
one  story  in  height,  not  less  than  135  feet  in  length,  and  72  in  width — upon  a 
plan  approved  by  the  Committee  on  Buildings  and  Grounds — and  that  an  ap- 
propriation, not  exceeding  $2000,  be  made  for  that  purpose.  A  drill  hall  is 
indispensable  to  regular  and  systematic  instruction,  during  inclement  weath- 
er, and  no  part  of  the  college  building  is  fit  for  such  uses. 

The  committee  recommend  an  appropriation  of  $100  for  cleaning  and  re- 
pairing arms,  the  purchase  of  fencing  gloves,  whalebone  bayonets,  and  other 
articles  incidental  to  instruction. 

The  conmiittee  adhere  to  the  rule,  heretofore  established,  requiring  all  stu- 
dents to  take  part  in  military  exercises  and  studies — unless  excused  for  suffi- 
(mi  cause.  The  country  has  a  right  to  demand,  as  it  has  done,  that  those 
receiving  the  benefits  of  an  education  here,  shall  be  prepared  to  render  pat- 
riotic and  skillful  service  in  war,  and  no  young  man  should  be  deprived  of 
the  honorable  advantages  which  such  instruction  secures,  should  his  service 
be  required. 

While  it  is  the  purpose  of  this  department  to  conform  in  discipline  and  in- 
action to  the  national  code  of  arms,  as  taught  at  West  Point  and  other 
oational  schools,  the  want  of  adequate  means  must,  for  years  to  come,  confine 
oar  instructions  to  such  branches  as  are  most  easily  taught,  and  are  in  most 
need  in  those  emergencies  which  arise,  calling  our  citizen-soldiery  hastily  into 
the  field.  What  wo  want  is,  to  prepare  our  young  men  to  organize  and  in- 
struct recruits,  and  to  perform  the  usual  duties  of  line  officers,  not  to  be  com- 

—11 


74 

polled  as  heretofore,  to  learn  duties  while  performing  them,  at  sach  fearful 
risks  to  human  life  and  national  honor. 

The  committee,  therefore,  recommend  the  foUowiug,  as  approximating  the 
list  and  course  of  studies  most  useful,  until  the  means  at  command  shall  jus- 
tify a  wider  range. 

That  a  class  be  taught  in  military  science  and  art,  so  far  as  is  necessary  to 
duty  for  officers  of  the  line,  comprising — 

Infantry  Tactics,  complete. 

Bayonet  Exercise, 

Sword  Play, 

Target  Practice,  ' 

3Iilitary  Administration, 

Army  Regulations  and  Military  Law. 

Military  Fortifications. 
Optional: 

Artillery  Tactics, 

Drill  at  the  Cannon, 

Cavalry  Tactics,  (theoretical,) 

Grand  Tactics  and  Strategy. 
From  the  class  can  be  drawn  officers  for  companies,  and  drill  sergeants. 
Practical  instruction  to  be  giren  in — 

Manual  of  Arms, 

Squad  and  Company  Drill, 

Bayonet  Exercise, 

Skirmish  Drill, 

Battalion  Drill, 

Guard  and  Picket  Duty. 

The  whole  military  course  to  be  so  arranged  as  to  make  it  posbible  for  as/ 

course  to  be  taken  by  the  member  of  any  other  course,  and  to  occupy  no  more 

than  one  hour*s  instruction  or  practice  each  day. 

The  Committee  congratulate  the  Board  on  the  success  that,  under  man/ 

discouragements,  has  attended  the  operation  of  the  military  department 

The  proficiency  in  study,  promptness,  manly  bearing,  grace  of  movement  aod 

general  good  conduct  of  the  students,  already  give  evidence  of  the  benefidil 

results  to  be  expected  from  this  branch  of  study.    The  results  thus  far  it- 

tained  are  due,  in  a  gratifying  degree,  to  the  zeal,  efficiency  and  learning  of 

Capt.  Snyder,  assistant  professor  of  book-keeping,  and  instructor  in  milittfy 

tactics. 

M.  BRAYMAN, 

M.  L.  DUNLAP, 

J.  W.  SCROGGS, 

WM.  KILE. 

The  report  of  the  Committee  on  the  Military  Department  wis 
received  and  adopted,  with  the  exception  of  that  portion  of  ^ 
which  called  for  the  appropriation  of  money ;  which  was  referred 
to  the  Committee  on  Finance. 


as  applied  to  the  Mechanic  Arts,  Architecture  and  Mechanical  Draw- 
echanical  Forces  and  Strength  of  Materials,  Metallaigy  and  Mining 
Bering,  with  practical  instruction  in  the  Model  Workshop. 
ilso  recommend  the  employment  of  Mr.  Alexander  Thompson  as  Mas- 
dianic,  in  the  Practical  Department,  and  that  his  salary  be  fixed  at 
per  annum. 

r  Committee  farther  recommend,  that  the  action  of  the  Executive  Com- 
in  preparing  a  shop  to  contain  steam  engines,  lathes  and  other  appa- 
:o  illustrate  the  mechanical  forces  practically,  be  approved ;  and  they 
r  recommend  that  the  sum  of  $1,000  be  appropriated  to  cover  the  ex- 
>f  the  practical  branch  of  this  department. 
)f  which  is  respectfully  submitted. 

JOHN  M.  VANOSDEL, 
M.  L.  DUNLAP, 
EDWIN  LEE  BROWN. 
ge  Canningham  moved  that  the  Executive  Committee  be 
cted  to  Becure  nniforms,  at  least  possible  rates, 
arried. 

Scroggs  moved  that  Capt.  E.  Snyder  be  appointed  Profes- 
id  Instructor  in  Military  Science,  and  that  his  salary  be 
• 

3rred  to  Committee  on  Faculty  and  Course  of  Study, 
ge  Brown  read  the  report  of  the  Standing  Committee  on  jj 

snlture,  and  asked  leave  to  withdraw  the  report  in  order  to  ij 

some  additions.  !i 

ve  was  erranted.  ! 
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A  call  for  the  jeas  and  najrs  on  the  resolation,  reBulted  in,  yea 
24,  nays  0. 
The  Oommittee  on  Horticolture  presented  their  report : 

BBPOBT. 

The  Standing  Committee  on  Horticolture  respectfully  report  as  follows: 
Of  the  8,000  Apple  trees  obtained  from  A.  M.  Lawyer,  supposed  to  embrac 
about  1,500  varieties,  2,180  were  planted  permanently  in  orchard,  and  the  n 
mainder  set  in  nursery  to  be  planted  the  present  season. 

Of  forest  tree  stock,  intended  for  planting  in  arboretum,  shelter-belts  an 
forest  plantations,  we  have  growing  in  the  nursery  since  last  spring,  the  ire 
in  the  following  list: 

3,000  Green  Ash 2to    3  feet  in  heigbt 

1,000  White  Elm 15  "  24  inches      " 

680  Soft  Maples : 8  "     S  feet 

1,000  Am.  Arbor  Vitae,  transplanted 6  *'    10  inches      " 

100  Scotch  Pines 15  "    24    " 

100  Austrian  Pines 6  "     8    " 

1,000  Norway  Spruce,  transplanted 6  "   10    " 

1,000  Am.  Arbor  Vit» From  forest. 

1,000  Hemlock. 

1,000  Red  Pines " 

1,000  White  Spruce 

10,000      "       Pines..... " 

12  Tulip 3  to    4  feet  high. 

200  Sugar  Maples 3  "     6  inches  high. 

25  Sycamore 3  "     4  feet         " 

25  Comewell  Willow 3  "     4    "  " 

25  Forbyana        "       3  "     4 

108  Pear  trees,   18  varieties 5  "     7    *♦ 

28  Plum    **        «        **         5  "     7    **  *' 

12  Cherry "        2        "         4  "     6     " 

8  Crab     "      4  "     6    "  " 

126  Apple  "      21  varieties 1  year. 

660      "        "      ..• 2  to  5  years. 

10,000  Catalpa,  grown  from  seed. 

Of  the  shelter-belts,  there  have  been  planted  about  50  rods  on  the  ^c 
side  of  the  orchard,  in  Austrian  Pine  and  Norway  Spruce ;  about  40  rods  ( 
north  aide,  of  Soft  Maple ;  on  the  south  side,  about  80  rods  of  Soft  Maple ;  < 
the  north  side,  commencing  at  the  northeast  corner,  about  60  rods  of  Red  C 
dar.  If  a  sufficient  number  of  trees  can  be  obtained,  of  suitable  size  u 
kinds,  the  remainder  of  the  shelter-belts  will  be  completed  the  prese 
season. 

We  have  ordered,  and  will  receive  the  present  spring,  about  143,000  tre 
of  various  kinds,  intended  for  arboretum,  forest  and  shelter-belts,  the  cost 
which,  besides  freight,  will  be  about  $953  60.    These  trees  have  been  obtain 
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ttTeryreasotutble  prices.  Of  course,  they  are  small,  and  must  go  into  nuf- 
lery  for  at  least  one  season.  The  following  is  a  list  of  these  trees,  with  prices 
ind  memorandnm  of  sizes : 

Ibtnels  Walnuts,  ^|8 $12  00 

2    "       Butternuts. 0  00 

20  M.  White  Ash,  6  to  12  inches  high,  ®  |2  50 50  00 

10  **     *«     Sugar  Max^es,  6  to  12  inches  high,  <^  |2  50 26  00 

6"     "      Ehn,  "  "  "      ®|8 18  00 

8  "  Silver  Maples,  @  $6 48  00 

U  "  Norway  Spruce,  8  years,  transplanted,  ®  $11 154  00 

2  «  Red  Pine,  6  to  12  inches,  "  50  00 

2  '' Black  Spruce,  6  to  12  inches,  ®  $25 50  00 

2  «  Butternut  Seedlings,  <a  $6 12  00 

8  "  White  Willow  Cuttings,  (^  50c 4  00 

6  *<  Tulip,  6  to  12  inches,  transplanted,  &  $12 72  00 

8  "  White  Fine,  1  and  2  years,  transplanted  from  forest 88  00 

2  «  Apple  Stocks,  1  year,  <a  $6 10  00 

8  <*  Black  Sugar  Maples,  6  to  12  inches,  ®  $2 16  00 

4  "  Bass-Wood,  6  to  8  inches 24  00 

3  "  Hemlock,  1  and  2  years 45  00 

6  "  American  Chestnut,  4  to  8  inches,  ®  $10 60  00 

5  "  Apple  Stock,  2  years,  (g^  $8 40  00 

230  Arbor  Vitae,  <a  $15  per  hundred 87  50 

13  M.  Arbor  ViUe  for  forest,  6  to  12  inches,  ®  $11 182  00 

$958  50 

It  has  been  suggested,  that  the  place  heretofore  selected  for  the  forest  tree 
pUntation,  is  not  so  suitable  as  can  be  found  on  the  Stock  Farm,  both  on  ac- 
couit  of  the  nature  of  the  ground,  and  of  the  fact  that  the  ground  heretofore 
cltosen  for  this  purpose  may,  and  probably  will  be  needed  for  experimental 
inning,  etc.  Your  Committee,  therefore,  recommend  that  all  the  trees  in- 
^ed  for  the  forest,  remain  in  nursery  for  another  season.  They  think  that 
DO  time  will  be  lost  by  taking  this  course. 

The  trees  planted  last  year  have  been  well  cultivated,  and  have  made  sat- 
'factory  growth. 

The  whole  farm  has  been  surrounded  by  hedges  of  Osage  Orange,  except 
^11  interyals  of  wet  land,  and  has  made  a  good  growth. 

Fire  thousand  feet  of  under-drain  has  been  put  under  the  land  intended  for 
**ie  arboretum. 

A  gardener's  house  and  conveniences  have  been  erected. 

Haterials  for  a  green-house  have  been  collected  and  prepared,  and  the 
J^nilding  would  have  l^en  erected  last  fall,  but  for  the  early  setting  in  of  cold 
weather. 

The  whole  sum  so  far  expended  for  the  purchase  of  trees,  erection  of  build- 
ings, labor,  etc,  on  nursery,  orchards,  etc.,  amounts  to  $5,859  74.  The  Execu- 
tire  Committee  appropriated  $1,000  for  the  erection  of  the  green-house,  of 
which  about  one-half  has  been  paid  out,  and  we  have  left  out  of  tVie  ^l%Xe 


appropriation,  available  for  expenditure  the  present  season,  in  even  numi 
$14,000. 

Yonr  Committee  recommend  the  appropriation  of  $600  for  a  small 
near  the  gardener's  house.  They  recommend,  also,  the  erection  of  a  dwe] 
house  on  the  Experimental  Farm,  at  a  cost  of  not  more  than  $2,000.  A ' 
is  also  needed  on  this  feurm,  near  the  house  last  mentioned,  of  oonsid 
ble  size.  We  have  no  plans  or  specifications  of  thiB  building,  and  wonl* 
commend  that  this  matte^  be  entrusted  to  the  Executive  Committee,  wit) 
rections  not  to  exceed  a  cost  of  $4,000. 

Your  Committee  recommend  the  purchase  of  two  good  horses,  and  a 
ket  wagon  and  cart  for  the  garden,  and  two  horses  and  a  two-horse  w> 
for  the  orchard  grounds,  besides  harness,  etc.    These  will  cost  about  \ 
for  which  an  appropriation  is  recommended.    For  salaries  of  Head  Gard 
and  Orchardist,  cultivation  of  orchards,  nursery,  gardens,  etc.,  and 
for  horses,  an  appropriation  should  be  made  of  $8,000. 

Your  Committee  deem  it  essential  that  the  Experimental  Farm,  so  ca 
should  be  divided  between  the  Horticultural  and  Agricultural  Departm 
and  they  propose,  with  the  consent  of  the  Chairman  of  the  Agricultural  ( 
mittee,  that  the  latter  Department  have  80  acres  on  the  east,  the  remai 
to  be  used  by  the  Horticultural  Department  for  orchards,  gardens,  nurse 
and  arboretum. 

Your  Committee  also  report,  that  they  have  received  from  M.  L.  Dai 
Esq.,  trees  and  shrubs,  on  account  Champaign  county  donation,  $225,  lea 
balance  still  on  said  account  of  $853. 

Your  Committee  recommend  a  further  appropriation  of  $750  for  the 
pletion  of  the  green-house,  and  the  sum  of  $150  for  the  purchase  of  1 
mower,  roller  and  other  garden  tools,  and  $100  for  plants  and  seeds,  for 

pagation. 

Your  Committee  further  recommend  that  the  Professor  of  Agricultui 
relieved  of  the  care  of  the  Horticultural  Department,  and  that  this  be  pi 
under  the  charge  of  Prof.  Burr  ill. 

A  M.  BROWN,  Chairmi 

The  report  of  the  Committee  on  Horticulture  was  received 
adopted,  except  so  much  of  it  as  called  for  appropriations,  w) 
was  referred  to  the  Committee  on  Finance. 

The  Regent  asked  and  obtained  leave  to  insert  in  his  report 
details  in  regard  to  the  library,  drainage,  and  geological  excurs 

The  Special  Committee  appointed  to  visit  the  several  dej 
ments,  and  classes  in  session,  made  the  following 

BBPOET : 

To  the  Board  of  Trustees  of  the  Illinois  Industrial  University: 
OsifTLEMEN :    Your  Committee  have  attended  to  the  duty  assignee 
tliem  thia  mormng,  and  beg  leave  to  lepott  aA  ioWo^^  •. 
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I.     AGRICTTLTUBAL  OOXTBflE. 

Blifls  has  charge  of  two  classes  in  Agricoltore,  numbering  5  in  the 
3d  Class,  upon  Soils,  their  origin  and  properties,  and  15  in  Elementary 
Profl  Bliss  has  charge,  also,  of  the  feurm. 

Stewart  has  two  classes  in  Chemistry,  of  16  members  each,  with  20 
\  in  the  LalK>ratory. 
Borrill  has  two  classes  in  Botany,  of  20  and  10  respectively. 

II.      NATURAL  AND  MECHANICAL  FHILOSOFHY. 

Robinson,  assisted  by  Prof.  Burrill  and  Mr.  Bellangee,  has  charge  of 
s  in  Natural  Philosophy,  of  11  members;  three  classes  in  Mechanical 
l^  numbering  25 ;  one  class  in  Descriptiye  Geometry,  numbering  7. 
)binson  has  also  charge  of  the  shops. 

IIL      MILITABY  TACTICS,  AND  COMMBBCIAL  SCIENCE. 

Snyder  has  a  class  of  18  in  Military  Tactics ;  39  in  Book-keeping,  and 
iking. 

IV.      NATUBAL  mSTOBT. 

lotion  given  by  Prof.  Tenney,  by  lectures. 

V.      FUBE  MATHEMATICS,  AND  GTVIL  EN6INEERINO. 

Kobinson  has  two  classes  in  Algebra,  of  25  and  23,  respectively.' 
Shattuck  has  a  class  of  4  in  Civil  Engineering ;  two  classes  in  Qeom- 
Itudents  in  Agricultural  Department  taking  the  first  five  books  of 
Legendre,  number  26 ;  16  form  the  class  now  studying  Spherical  Ge 
a  class  of  10  is  engaged  upon  Analytical  Geometry,  and  one  of  2 
alculus. 

VI.      ENGLISH  LANGUAGE  AND  LITEBATUEE. 

classes  under  Prof  Baker,  numbering  54  and  9,  respectively. 

VU.      FRENCH  LANGUAGE  AND  LITEBATDRE. 

legcnt  has  a  class  of  9,  and  Prof.  Bliss  a  class  of  5  members. 

VUL      GERMAN  LANGUAGE   AND  LITERATURE. 

classes  under  Prof.  Snyder,  47  in  both. 

IX.      LATIN  LANGUAGE  AND  LITERATURE. 

Baker  has  one  class  of  5  in  Horace,  and  Mr.  Douglass  has  a  class  in 
of  4 ;  a  class  in  Caesar  of  9 ;  a  class  in  Latin  Header  of  10 ;  28  in  all. 

X.      CREEK   LANGUAGE. 

ass. 

roung  men  seem  to  be  very  earnest  in  their  work,  manly  in  their  de- 
It,  self-reliant,  and  some  of  them  enthusiasts  in  their  departments. 
Professors  are  evideniJjr  working  under  some  embarrasments,  t\iTOWg\i 
tiplidty  of  daties,  which  the  limited  funds  of  the  Institution  \x«ve 
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heaped  upon  them,  but  their  work  seems  to  as  thorough  and  heartj 

would  suggest  that  some  provision  be  made  for  more  specific  instruct 

Horticulture,  and  that  a  little  more  attention  be  given  to  classification  i 

dents,  through  preparatory  examinations. 

The  educational  agency  of  school  rooms  and  surroundings,  seems 

hardly  as  much  considered  as  your  committee  would  be  glad  to  see,  a 

would  Sliest  that  the  janitor  be  paid  a  little  higher  salary,  if  by  so 

the  house  could  be  kept  in  a  little  better  order. 

Signed  by  the  Committee. 

J.  8.  PICKARD, 

N.  BATEMAN, 

J.  C.  BURROUGHS, 

O.  B.  GALUSHA, 

J.  P.  8LADE. 

Beport  adopted  and  committee  discharged. 
Mr.  Pickrell  oflTered  the  following  reBolutions  : 

Whsbeab,  The  next  census  will  give  niinois  additional  Coogression 
resentation,  and 

Whesbas,  We  believe  that  the  present  Board  is  even  larger  now  thai 
be,  incurring  unnecessary  expense  to  the  University ;  therefore, 

Ruolved^  That  the  Board  suggest  to  the  General  Assembly  the  propri 
so  amending  the  law  in  regard  to  the  number  of  Trustees,  that  the  Boar( 
hereafter  consist  of  one  member  from  each  Congressional  District,  an 
present  members  ex  qffUio;  a  majority  of  whom  shall  constitute  a  quon 

Besolvedy  That  the  Corresponding  Secretary  transmit  a  copy  of  these 
lutions  to  the  Governor. 

The  resolntions  were  adopted. 

On  motion. 
The  Board  adjourned  to  meet  at  1:30,  P.  M. 


J'  WEDNESDAY,  MARCH  9.— AFTERNOON. 

The  Board  was  called  to  order  at  2  o'clock,  P.  M.;  J)r.  Ki 
the  Chair. 

Mr.  Pickrell  presented  the  report  of  the  Committee  on  . 
culture. 

REFOBT. 

To  the  Trusteet  of  the  lUinoU  Industrial  University  : 

Your  Committee  on  Agriculture  beg  leave  to  report,  that  they  have  ex] 
ed,  (as  already  reported  by  the  Regent^  for  the  year  1860,  as  follows : 
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EXPEirSK. 

Farm  labor $2,808  54 

ImproTements  and  repairs 1,678  15 

Implements  (wagons,  etc.) 880  00 

Stock. 567  88 

General  expense 551  55 

Total $5,980  53 

RECEIPTB— FROM  APPROPRIATIOKB. 

Appropriations  by  Board $8,000  00 

'*  Executive  Committee 1,202  52 

•*  State 1,778  00 


it 


«i 


Total $5,980  52 

UECEIPTS— FROM     PRODUCTS. 

Rent  of  Griggs  farm  (186i)) $1,660  00 

Produce  sold,  of  1868 1,760  31 

1869 1,181  00 

$4,591  81 
Estimated  Products  of  1869,  unsold 2,199  00 

$6,790  81 

We  beg  the  privilege  of  stating  why  we  went  beyond  our  appropriations. 
(Reference  is  made  to  the  Executive  Committee's  Report,  for  re-distributing 
the  appropriations,  etc.)  It  seemed  indispensable  for  the  next  year's  opera- 
tions, that  much  plowing  for  next  year's  crops  should  be  performed  last  fall, 
tbJtt  the  utmost  precaution  should  be  taken  to  prevent  the  seeding  of  weeds, 
^t<-  We  respectfully  call  attention  to  the  farms  themselves  to  relieve  us  of 
reaching  beyond  the  limits  set  for  our  expenditures. 

We  herewith  present  plans,  specifications  and  estimates  for  barn  on  Stock 

Farm: 

ESTIMATES. 

ExcaYations $    250  00 

65  cords  rubble  stone  work,  @  $24 1,560  00 

"0,000  brick  work,  @  $15 450  00 

Cement  floor  manure  pit 100  00 

Carpenters  and  lumber 4,200  00 

Painting  and  glass 375  00 

Hardware  and  tin  work 280  00 

Cost  to  inclose  and  lay^floors $7,215  00 

Stalls  and  partitions,  stairs  and  stall  floors 475  00 

Completed 7,690  00 

—12 
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We  would  state,  that  no  matter  wliat  should  be  the  fbml  disposition  o 
Stock  or  Busey  farm,  we  have  endeavored  to  present  such  a  plan  as  ii 
not  be  considered  extravagant 

We  ask  from  the  general  fund  an  appropriation  for  work  account,  $1 
together  with  the  products  of  the  farm. 

We  would  most  respectfully  report,  that  wo  have  had  that  portion  o 
Kcgent*s  report  that  refers  to  the  future  management  of  the  farm  undei 
sideration ;  especially  that  portion  which  suggests  the  idea  of  the  possil 
of  renting  to  a  tenant,  to  be  fanned  under  our  instruction.  Wc  wool* 
that  we  think  it  impracticable,  especially  while  we  must  be  contic 
working  upon  improvements.  We  would  also  submit  the  plan  of  Prof 
for  the  management  of  the  next  crops. 

We  would  also  recommend,  that  the  management  of  the  farm  renu 
the  hands  of  the  Agricultural  Committee,  the  same  as  last  year,  and  the; 
report  from  time  to  time,  as  they  may  think  best,  to  the  Executive  Co; 
tee  for  instructions. 

J.  H.  PICKRELL, 
J.  S.  JOHNSON, 
WM.  KILE, 
A.  BLACKBURN. 

On  motion,  the  report  was  adopted,  with  the  exception  a 
part  which  called  for  an  appropriation  of  money,  which  w« 
ferred  to  the  Finance  Committee. 

Dr.  Scroggs  moved  that  the  Regent  and  Faculty  be  requ( 
to  spend  a  reasonable  portion  of  the  time  of  the  coming  smi 
vacation  in  visiting  the  various  sections  of  the  State,  in  the  i 
ests  of  the  University ;  and  that  the  Eegent  be  instructed  to  ( 
warrants  to  defray  the  expense  of  snch  canvass. 

Carried. 

On  motion  of  Mr.  Johnson, 

It  was  reconsidered. 

On  motion  of  Mr.  Blackburn, 

It  was  received,  and  referred  to  the  Finance  Committee. 

Mr.  Pearson  oflfered  the  following : 

liesolvedy  That  Article  12,  of  the  By-Laws  for  the  government  of  the  1 
of  Trustees,  be  so  amended,  as  to  relieve  the  Regent  from  service  on  the  ft 
iiig  Standing  Committees  : 

No.    9.    Buildings  and  Grounds. 
No.  11.    By-Laws  and  Rules. 

The  yeas  and  nays  were  called. — Yeas,  17 ;  nays,  0. 
Carried. 
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On  motion  of  Judge  Lawrence, 
The  report  of  the  Committee  on  Nominations  was  taken  from 
the  table,  and  recommitted. 

On  motion  of  Mr.  Edwards, 
The  salary  of  Patrick  Lamb,  the  Janitor,  was  made  $40  per 
month. 

Mr.  GalasLa  offered  the  following  : 

JUtolved,  That  the  Committee  on  Faculty  and  Course  of  Study  be,  and  they 
ire  hereby  instructed,  to  provide  for  the  teaching  of  Anatomy,  Physiology  and 
Hygiene. 

On  motion, 

It  was  referred  to  the  Committee  on  Faculty  and  Coarse  of 

Study. 

The  Committee  on  Nominations  presented  the  following  report : 

REPORT  OP  COMMrrTRE  ON   NOMINATIONS. 

The  Special  Committee,  to  whom  was  referred  the  nomination  of  the  Stand- 
JDg  Committees,  reported  as  follows : 

We,  your  Committee  on  Nominations,  would  respectfully  recommend  tlie 
followlDg  names  for  the  several  conunittees,  for  the  ensuing  year : 

1.  Auditing  CommOUe, — Messrs.  Lawrence,  Dunlap,  Cunningham,  Edwards, 
and  Galusha. 

2.  Finance  Committee. — Messrs.  Cobb,  Burchard,  Brown  (of  Chicago), 
Wright,  and  Burroughs. 

3.  Committee  on  Faculty  cmd  Course  of  Study. — ^The  Regent,  Bateman,  Hayes, 
Pickard,  Edwards,  and  Slade. 

i  Committee  on  Agricultural  Department. — Messrs.  Pickrell,  Johnson,  Allen, 
Kile,  and  Blackburn. 

^>.  Committee  on  Horticultural  Department. — Messrs.  A.  M.  Brown,  PuUen, 
^^lusha,  Pearson,  and  Dunlap. 

6  Committee  on  Military  Department. — Messrs.  Brayman,  Scroggs,  McMiir- 
^y.  Brown  (of  Chicago),  and  Kile. 

^  Committee  on  Mechanical  Department. — Messrs.  Van  Osdel,  Allen,  Pearson, 
^ayes,  and  Pickrell. 

B.  Committee  on  Buildings  and  Grounds. — Messrs.  Goltra,  VanOsdel,  Griggs, 
pQllen,  and  Johnson. 

9.  Committee  on  Library  and  Cabinets. — Messrs.  Bateman,  Slade,  Burchard, 
Scroggs,  and  Mahan. 

10.  Committee  on  By-Laws  and  Bules  for  the  University. — Messrs.  Burroughs, 
Mahan,  and  Brayman. 

Executive  Committee. — The  Regent,  and  Messrs.  Cobb,  A.  M.  Brown,  Pick- 
rell, Cunningham,  Griggs,  Gk)ltra,  Lawrence,  and  Wright. 

(Signed)  J.  S.  JOHNSON, 

JNO.  M.  PEARSON. 
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The  report  of  the  Committee  on  Nominations  was  received  and 
adopted. 

The  Begent  here  took  the  Chair,  and  the  following  resolntionB, 
offered  by  Mr.  Blackburn,  were  nnanimoasly  adopted  : 

Resolved,  That  the  Board  records  with  sorrow,  the  death,  since  its  last  meet- 
ing, of  General  Edward  Kitchell,  an  efficient  friend  and  laborer  in  the  cause 
of  Industrial  education,  and  a  recently  appointed  member  of  this  Board;  and 
that  wo  present  our  sincere  sympathy  and  condolence  to  his  bereaved  fkmilj 
in  this,  their  hour  of  deep  affliction. 

JResolvedy  That  the  Recording  Secretary  be  directed  to  send  a  copy  of  these 
resolutions  to  the  widow  and  family  of  the  deceased. 

Mr.  Brown,  of  Chicago,  offered  the  following  resolutions: 

1st.  That  the  salary  of  Prof  Snyder  be  made  $2,000,  instead  of  $1,200,  is 
at  present. 

2d.  That  the  Committee  on  Library  be  instructed  to  procure  all  the  Chicago 
daily  papers. 

8d.  That  the  Executive  Conunittee  be  instructed  to  endeavor  to  procure 
the  passage  of  a  law,  by  the  next  Legislature,  prohibiting  the  sale  of  intoxi- 
cating liquors  within  a  radius  of  three  miles  of  the  Illinois  Industrial  Uni- 
versily. 

The  let  resolution  was  referred  to  the  Committee  on  Faculty 
and  Courses  of  Study ;  and  the  2d,  to  the  Finance  Committee. 
The  3d  resolution  was  adopted. 

Mr.  Johnson  offered  the  following  resolution  : 

Hesolvedy  That  as  Trustees  of  the  Illinois  Industrial  University,  we  beliere 
that  the  girls  of  the  State  of  Illinois  are  equally  entitled  to  an  Industrial  edo. 
cation  with  the  boys ;  therefore,  be  it  ordered,  that  they  be  admitted  to  all 
the  classes  of  the  University,  and  subject  to  all  regulations,  except  military 
drill. 

Mr.  Brown,  of  Chicago,  moved  to  amend,  by  striking  out  the 
words  "except  military  drill." 
Lost. 

Mr.  Wright  offered  the  following  substitute  to  Mr.  Johnsoo'ia 
resolution : 

Resolved,  That,  hereafter,  female  students  shall  be  admitted  to  the  lecture 
and  recitation  room  of  the  University,  on  the  same  terms  and  conditions  »= 
male  students. 

i  Mr.  Burroughs  offered  ttio  following,  as  a  substitute  for  Mf 
Wright's  substitute : 

Whbseas,  The  law  of  Congress  declares  the  end  of  this  University  to  bi 
the  liberal  education  of  the  industrial  classes,  with  no  limitations  to  one  ki 
more  than  another ;  therefore. 
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',  That  the  Committee  on  Faculty  and  Courses  of  Study,  be  in- 

0  consider  the  practicability  of  extending  the  advantages  of  the 
f  to  young  women,  and  to  report  to  this  Board  at  its  next  meeting. 

rowuy  of  Chicago,  was  excused  by  vote  of  the  Board,  at 
reqacfit,  bat  before  leaving  the  hall  expressed  his  desire 

1  his  vote  in  the  affirmative  of  Mr.  Burroo^hs'  substitute. 
Bas  and  nays  being  called  on  Mr.  Burroughs'  substitute, 
id  in — yeas,  10 ;  nays,  10  ;  and  it  was  therefore  lost. 
Cdwards  moved  to  amend  Mr.  Wright's  substitute  by 
ifter  the  words  ^'  male  students,"  the  clause,  ^^  as  soon  as 
re  at  our  command  to  furnish  proper  buildings  for  the 

Wright's   substitute,  as  amended  by  Mr.  Edwards,  was 

Veasurer's  Eeport  was  read,  and,  with  the  Book-keeper's 
as  referred  to  the  Finance  Committee. 


treasuhbr's  ueport. 

»UBTUAL  UMPrXSSXTT, 

In  aceownt  ^citk  John  W.  Buinr,  Treanwrw: 


•aid  checks  oatstandioff  at  date  of  last  report, 
aid  on  account  of  appropriationa  for  1868. .  . . 

aid  on  account  of  nuarlea. 

•aid  Treaanrer 

•aid  Correspundiog  Secretary 

>aid  taxes  on  lands 

>ald  expenses  of  Ttiistees 

)aid  for  fuel  and  lights 

>ald  for  stationery 

>aid  for  Incidental  expenses 

}aid  for  University  grounds 

paid  lor  Building  acconnt 

)aid  for  Mechanical  Department, 

>aid  for  Agricultural  Department 

?aid  for  two  lots 

>aid  for  Militarv  Department 

)aid  for  Geological  excursion 

paid  for  Meteorological  instruments 

Mid  on  account  of  State  appropriations : 

cultural  Department 

icultural  Department 

oical  department 

■M  and  apparatus 


ce. 


$846  66 

438  70 

18,SST  95 

500  00 

200  00 

988  48 

1,011  55 

1,180  56 

179  33 

1,667  79 

1,039  90 

8J83  06 

1,858  97 

4,818  59 

495  00 

60  00 

800  00 

81  50 


14,070  58 
31,801  40 


$70,746  80 
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ism. 

March  9 

April  1....  .. 

AprUl 

April  1 

Aoril  1 

M»j8 

May  8 

May  IT 

June  16 

Jnlj  e 

Jnlje 

July  6 

Jnly  8 

July  8 

JolyS 

Jnly  8 

September  «. . 

October! 

October  IV.... 

1870. 
January  8.... 
January  8.... 
January  18..  . 
January  IS.... 
January  18. . 
January  18... 
January  18... 
February  98. . 
February  96. . 
February  26.. 
February  96... 
February  S0. . 

February  S6.. 
February  90. . 
February  90.. 
February  86.. 

March  5 

March  6 

Marcii  0 

March  5.. 

Marcb  5 


By  balance  from  last  report 

gy Interest  <m  |ftO,flOO  Bangamon  county  bonda..-. 

By  tuition,  matriculation  raeiu  etc 

^  amount  reeeired  of  B.  8.  walker  for  bi^ 

By  amount  recelTed  of  J.  Perlamlbr  farm  produce 

By  amount  reeelTed  of  Bd.  Snyder  for  tuition,  etc 

By  amount  reoelved  of  Bd.  Snyder  for  coal  aold  atudenta.. ... 

By  Interest  on  $100,000  Champaign  county  bonds 

By  Interest  on  195,1100  Morgan  eounty  bonds 

By  Interest  on  flOO,000  Illinois  6  per  cents 

By  Interest  on  $90^000  Chicago  Tper  cents 

By  amouDt  reoehred  on  J.  Heller^s  note  for  rent 

By  amount  rocehred  of  B.  Snyder  for  tuition,  etc 

By  amount  recelTCd  of  B.  Snyder  for  coal  sold  students. 

1^  amount  recelred  for  flowers  sold 

Bj  amount  recelred  for  2,208  bushels  of  com 

]^  anonnt  reoelTed  of  J.  O.  Cunningham  for  rents  In  188?.. . 

By  Interest  on  $60^000  Sangamon  county  bonds 

By  amount  recelTMofB.Bnyder  for  tuition,  etc 


By  Interest 
By  Interest 
By  amount 
By  amount 
By  amount 
By  amount 
By  amount 
By  amount 
By  amount 
^amount 
^amount 
By  amount 


on  $96^000  Chicago  water  bonds 

on  179^000  nilnois  6  per  cent,  bonds 

reoelTed  of  K.  Snyder  for  ihel  and  lights. . . 

recdred  of  B.  Snyder  for  tuition,  etc 

received  from  sales  from  garden 

receiyed  from  sales  of  wheat 

recelTCd  from  sales  of  hay,  com,  oats,  etc. 

recelfed  from  tuition,  etc 

reoelTed  from  sales  of  com.... 

recelTed  ftom  sales  (^  flum  produce 

receiTedfhmi  sales  of  coal 

received  from  sales  of  broken  glass 


fl.8M 

9,900 

819 

99 

109 

79 

88 

10,000 

9,000 

8.970 

876 

60 

84 

16 

95 

1,184 

196 

••IS 


00! 
00 

o 

84 

60 

48 

00 

00 

00> 

00 

00 

00 

05 

ID 

47! 

46' 

00 


60 


From  State  appropriation  for  Agricultural  Department 

From  State  appropriation  for  Horticnltaral  Department — 

From  State  appropriation  for  Chemical  Department 

From  State  appropriation  for  books  and  apparatus 

By  J.  M.  Oregoryibr  chairs 

By  amount  received  for  hogs  and  com 

By  amount  received  from  nles  from  garden 

By  amount  received  for  coal 

By  amount  received  trom  Illinois  Central  R.  K.  in  freiji^ht. . . . 


875  00 

9,870  00 

180  48 

164  60 

96  17 

166  61 

86186 

8a  00 

447  98 

196  98' 

118  U\ 

600 


....•••.• 


81,451  It 
IMNN 
10,000  M 


£6  81 

R83  68, 

28  00; 

47  66' 

1,169  60     M>3  ff 


'$TO,74iS0 


Champaign,  March  8,  1870. 


JOHN  W.  BUNN,  TreaMim 
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nktun. 


leeooats. 

AnMoprUttou 
nada    March 
14,1809. 

Aaiomta  aetn* 
aUyaspadad 

BnaiilllBi  III  im 

Baanttlu; 
mdifleltf 

MB*.    .,    

$9^875  00 

600  00 

60  00 

8^000  00 

498  00 

OOO'OO 

900  00 

1300  00 

1,000  00 

91344  00 

1,600  00 

600  00 

900  00 

100  00 

160  00 

1,000  00 

1,800  00 

$9l708  08 

'limn 

BO  00 

43U8i 
498  00 
800  00 
900  00 
988  48 

1,01168 
18^997  96 

$908  05 
flflB  97 

INpttTflB4flf  ■  ••■••■•• 

iitnwat 

«nn#  v« 

r^partment 

1319  81 

iwok^ 

tmrer... 

•  SOC  ••••••.**••«••• 

1 

$91189 

\g 

11  88 

S3U06 
1,800  00 

iflo'oo 

18  60 

or, 

bti 

U00  68 

900  00 

0180 

179  99 

1,009  98 

MVTTO 

488  70 

OMi  ni 

icunkm .. 

r]  fiffCrnnifiiti. .  ... 

99  98 

99  96 

pense. , 

187  T9 

n  nf  lOOBnnMld. . . . 

49t  in 

$80,014  00 

$94,098  00 

8348  07 

89390  79 

1  M>a>aMa^.^AM.^ 

98,009  00 

90,000  00 

8^000  UO 

IOlOOO  00 

1.778  09 
8388  74 
1,188  88 
039^90 

91,99198 

14,040  98 

8314  44 

8,788  74 

jjeputiiieiit 

IDepartmen:. 

psftmoDt 

MMntns 

* 

'■**** 

$80,000  00 

$14,760  89 
$49,199  94 

$46380  47 

penditarai. 

enditaies,  warranta  1  to  638,  ammiiitiiig  to $4^000  04,  w«ra  drawn, 

Uia  Ulfnoia  C.  B.  B.  donatSon •1,109  00,  were  used. 

$48409  94 


Items. 

Income  aa  est!-;  Income  receiir*d 
mated. 

Reeetpfta  below 
the  estimate. 

BeeelptB 
above  esti- 
mate. 

9M0  00 

98,990  00 

1,600  00 

$1,894  60 

94,980  00 

1,760  81 

9,070  80 

1,181  76 

940  46 

404  81 

78  47 

8181 

$094  60 

tosdi 

!«  on  hand 

8800  00 

900  81 

'.ndimta. .*... .. .  r. ,, 

1,800  00 
8,000  00 
1,600  00 

Y,8i8'94 

1368  66 

870  80 

mfiinn,  1860  

g , 

404*81 

78  47 

I carD€ntr7  

81  81 

>           983,990  00 

$89,088  70 

n  motion  of  Judge  Brown, 

ordered  that  the  Treasurer  be  authorized  to  have  the 
eloDging  to  this  Institution,  except  the  IHinois  bonds, 
,  so  as  to  show  that  they  are  the  property  of  the  IHinois 
il  University. 
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On  motion  of  Mr.  Pickrell, 

It  was  ordered  that  the  sale  of  scrip  made  by  the  Oommittee  to 
Messrs.  Lewis  &  Co.,  be  confirmed,  and  that  they  proceed  to  col- 
lect the  money  dae  from  them  for  the  amount  sold. 

The  following  report  of  the  Auditing  Committee  was  received 
and  approved : 

REPORT. 

The  Auditing  Committee  beg  leave  to  report,  that  they  have  examined  tiM 
following  bills  and  find  them  correct,  and  recommend  that  warrants  on  tbi 
Treasurer  be  drawn  for  their  payment : 

M.  C.  Gk>Ura,  for  traveling  expenses  in  looking  for  lands  to  locate 

with  scrip $S6  70 

Samuel  Edwards,  bill  for  trees 27  00 

We  also  report,  that  we  have  examined  the  Treasurer's  report  and  Touch- 
ers and  find  the  same  correct,  and  have  canceled  warrants  numbers  1  to  5^, 
inclusive.  Also,  old  numbers  113  and  403,  and  have  returned  them  to  the 
Treasurer  for  safekeeping. 

Respectfully  submitted. 

L.  W.  LAWRENCE, 
M.  L.  DUNLAP, 
O.  B.  GALU8HA, 
.J.  O.  CUNNINGHAM, 
J.  M.  PEARSON. 

Judge  Brown  moved  that  the  Treasurer  be  authorized  to  draw 
from  the  State  Treasury  the  amounts  appropriated  to  the  Agri- 
cultural and  Horticultural  Departments. 
Carried. 

On  motion  of  Judge  Brown, 

It  was  voted  that  the  Treasurer  be  authorized  to  pay  the  taxes 
on  lands  belonging  to  the  University,  in  Minnesota  and  Nebrasks, 
and  that  the  Regent  draw  warrants  for  the  amounts. 

The  Committee  on  Buildings  and  Grounds  submitted  the  fol- 
lowing : 

REPORT. 

To  the  Board  of  Tnuitees  : 

Gentlsmbn — The  Committee  on  Buildings  and  Grounds  would  respect- 
fully report,  that  the  grounds  around  the  University  Building  are  in  an  im- 
perfect and  unfinished  condition.  The  great  need  is  better  walks.  We  be- 
lieve that  by  a  small  expenditure  for  gravel  and  coal-tar,  the  present  walto 
might  be  made  perfect  for  all  seasons  of  the  year. 
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nittee  also  find,  that  the  early  constraotion  of  a  drill-hall  is  easen- 

locees  of  the  Military  Department 

'  these  necessities,  your  Committee  respectfolly  ask  appropriations 

ks  on  grounds $800  00 

i-haU 2,000  00 

Respectfolly.  submitted. 

M.  C.  GOIjTBA,  Chairman, 

ort  was  received,  and  referred  to  the  Committee  on  Fi- 
'reeponding  Secretary  made  the  following 

BBPOBT: 

id  Annual  Report  of  the  Board  of  Trustees,  already  printed,  ex- 
all  that  has  been  done  in  my  department  during  the  past  year. 
3  a  fact,  as  I  have  heretofore  said,  that  the  office  and  possible 
I  Corre8X)onding  Secretary  can,  and  ought  to  be,  made  of  first  and 
»ortance  to  the  Uniyersity,  it  has  not  been  a  fkct  practically  re- 
ad whilst  other  departments  have  received  some  attention,  and 
led  with  the  means  to  develop  them,  this  has  been  left  to  my  dis- 
1  the  understanding  that  I  must,  above  all  things,  be  inexpensive, 
hing  else,  has  been  accomplished.  I  collected  material  for  our 
)y  circulars,  asking  for  specific  details  of  a  variety  of  agricultural, 
ind  scientific  facts,  at  a  trifling  cost. 

econd  Annual  Report,  I  depended  on  the  material  furnished  by 
f  Agricultural  Lectures  and  discussions,  held  at  the  Uniyersity  in 
(9 ;  which  material  was  also  provided  at  a  slight  expense,  addi- 
cost  of  holding  the  lectures  and  discussions. 
,  amounting  to  $100  the  first  year,  and  $200  the  second,  has  not 
x)ward  depleting  the  treasury. 

'  look  to  the  economical  character  of  my  office  with  much  more 
do  to  its  efficiency. 

e  cheap  methods  of  collecting  and  difiusing  valuable  agricultural 
my  attention  has  been  specially  given  to  agricultural  lectures 
ons.  Under  the  discretion  given  by  the  Executive  Committee, 
and  myself  arranged  for  three  courses  of  lectures  and  discussions 
b  Champaign  in  the  central,  Centralia  in  the  south,  and  Rockford 
L  part  of  the  State.  A  four-days*  course  was  held  at  Champaign 
ning  of  the  winter  term,  from  January  10th  to  14th ;  at  Centra- 
24th  to  27th  ;  and  at  Rockford,  February  21st  to  24th. 
al  result  of  these  courses  has  been,  I  think,  highly  encouraging, 
i  attendance  on  some  of  them  was  not  as  large  as  could  be  wished, 
d  a  great  deal  of  local  interest  among  the  more  intelligent  and 
farmers,  who  expressed  themselves  highly  pleased  and  profited 

They  gave  a  good  many  facts  that  were  highly  interesting  not 
—IS 
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only  to  the  practical  fiumer,  but  to  onr  profenon  of  sdences  bearing  on  tbe 
agricaltoral  art.  As  calling  attention  to  the  Indnatrial  TJniTersity,  and  to 
the  gpreat  want  and  lack  among  onr  farmers  of  the  education  that  can  here  be 
obtained,  I  consider  the  courses  as  very  valuable. 

The  total  expenses  of  these  three  courses,  including  drculars  issued,  ei* 
penses  of  lecturers  and  a  small  bill  for  expressage,  freight  and  telegiaphii^  i_ 
was  $848  75,  the  details  of  which  are  as  follows  : 

1000  arealan $1S  60 

Express  anl  telegraph. , 


Champaign  Mmtlmg, 

Dr.  H.  Sbimer 86  90 

Dr.  Manlej  Miles 60  00 

O.  W.  Mutfeldt 16  00 

Dr.  H.  J.  Detmers 86  00 

W.C.Flagg 14  60 

J.M.  VanOfldel 14  60 

D.  Gere 14  66 

Prof.  A.  P.  8.  Stuart 1  00 

O.V.RUey 9  00 

Bd.Sn7der S  00 

8.  W.  Shattnck 4  00 

C.  W.Murtfeldt 8  00 

B.8.HaU 9  00 


W.  O.PIafiK II6I  ' 

andtelegnph. 961  i 

Dr: Gregory Iff  ] 


Boekford  MMttmg, 

Dr.  Gregory HIS 

JamesSnsw Iff 

A.P.8.8tDirt UN 

J.G.Knapp ISff 

Samael  Ea¥rards iJk 

L.  W.Lawrence 1  M 

ElmerBaldwin MM  \    - 

8.  W.  Sbatiuck. IIM 

O.  B.Galnsha 16ff 

W.  O.flagg IBff 

TotaL fitti 


Many  gentlemen,  especially  several  of  the  Professors  and  Trustees,  gais  ^ 
unremunerated  time  and  trouble  to  this  work,  and  in  lack  of  more  substO'  z^_ 
tial  reward  deserve  the  hearty  thanks  of  this  Board,  and  of  all  friends  of  hb  '  ' 
dustrial  Education.  ^ 

Looking  at  the  future,  in  the  light  of  our  present  experience,  I  would  mgi  "~' 
that  these  annual  meetings  be  continued,  extended  and  improved.  I  xegai 
them  as,  above  all  other  present  proposed  methods,  best  adapted  to  popa]l^ 
ize  the  work  of  this  Institution,  and  bring  it  home  to  the  hearts  and  mindi 
of  the  people.  And  this  is  our  first  and  most  necessary  work.  As  soon  u 
we  make  farmers  understand  and  appreciate  their  educational  necessities^  the 
rest  will  speedily  follow.    The  demand  will  increase  the  supply. 

I  would  also  suggest,  though  this  is  treading  on  other  ground,  perhapi^ 
that  the  special  courses  of  lectures,  like  those  of  Dr.  Warder,  put  in  such  tiiD» 
and  sequence  that  a  person  could  spend  a  winter  month  in  attendance  upon, 
them,  and  find  his  time  filled  up  with  the  acquirement  of  the  more  practiai. 
scientific  principles  and  facts,  would  be  an  important  sequence  and  continii' 
ance  of  the  agricultural  lectures  and  discussions,  and  ought  to  receive  th9 
early  and  favorable  attention  of  the  Trustees. 

I  have  transmitted,  by  mail,  to  the  Agricultural  Colleges  or  Secretaries  o£  ^ 
forty-five  States  and  Territories,  and  to  the  Secretary  of  the  Interior,  one  or 
more  copies  of  our  Second  Annual  Report. 

There  should  be,  I  think,  in  view  of  some  opinions  I  have  heard  expressed 
by  members  of  the  Board,  some  instructions  given  to  the  Recording  or  Got' 
responding  Secretary  in  regard  to  making  up  the  reports  of  the  Board  voA 
the  Executive  Committee.  Shall  the  minutes  of  the  Executive  Committee b0 
printed  ?  Shall  the  proceedings  of  the  Board  be  condensed  any  farther  tha0^ 
they  have  been  ? 

All  of  which  is  respectfully  submitted. 
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The  report  was  received,  approved,  and  referred  to  the  Ezecn- 
tire  Committee. 
Mr.  Griggs  read  the  following  communication  from  Prof.  Stuart : 

7b  ths  Special  Gommittet  of  the  Board  of  TnuUeSt  on  the  Chemical  Department: 
OsNTLSiCBK :  Inasmuch  as  a  large  part  of  the  State  appropriation  of 
(5,000  for  the  Chemical  Department  is  unexpended,  and  since  mach  appara- 
tus is  yet  needed  to  put  the  laboratory  in  an  efficient  condition,  the  under- 
■igned  respectfully  asks  permission  of  the  Board  to  expend  the  balance  of 
the  appropriation  for  such  apparatus  as  is  best  suited  to  render  the  depart- 
■Knt  as  efficient  as  possible. 

State  Appropriation. $6,000  00 

Amount  expended 1,1S5  50 

Unexpended  balance $8,814  44 

A.  P.  S.  STUART. 
L  L  Uniwreity,  March  0, 1870. 

On  motion  of  Judge  Cunningham, 
It  was  ordered  that  the  balance  of  the  fund  on  hand,  to  the 
credit  of  the  Chemical  Department,  be  expended  for  apparatus 
for  such  department,  under  the  direction  of  the 'Professor  of 
Chemistry. 

On  motion. 
The  following  resolution  was  adopted  : 

Bmkedj  That  the  thanks  of  this  Board  are  due  and  are  hereby  tendered 
totheHon.  C.  R.  Griggs,  President  of  the  Indianapolis,  Bloomington  and  West- 
ern Railroad,  for  his  liberality  in  famishing  passes  to  the  members. 

The  Board  now  took  a  short  recess. 


6  O'CLOCK,  P.  M. 

The  Board  was  called  to  order  by  the  Regent. 

The  Regent  asked  and  obtained  leave  to  communicate  with  his 
leport  a  report  of  Prof.  Burrill  on  Geological  Excursion. 

A  letter  from  Mr.  Pettit  to  Judge  Baldwin,  in  regard  to  Ento- 
mological collection  of  Dr.  Walsh,  was  read. 
On  motion  of  Judge  Oanningham, 

The  question  of  purchasing  Dr.  Walsh's  cabinet  was  referred  to 
the  Executive  Committee. 

The  Board  thor  ^jonrned  to  meet  at  7,  P.  M. 


Q3 

BYEKING  8E88ION. 

Meeting  called  to  order  by  the  Begent,  who  called  Jndge  L^ 
fence  to  the  Chair,  and  then  presented  the  JEteport  of  Commits 
on  Faculty  and  Coarse  of  Stady,  which, 
On  motion  of  Mr.  Blackburn, 

Was  accepted,  and  its  recommendations  adopted. 

BSPOBT. 

The  Committee  on  Faculty  and  Course  of  Btudj  recommend,  that  Prof 
W.  Shattuck  be  employed  as  Professor  of  Civil  Engineering  and  Instmct 
in  Mathematics,  at  a  salary  of  $1,800  per  annum ;  Prof  T.  J.  Burrill,  as  Pi 
fessor  of  Botany  and  Horticulture,  at  a  salary  of  $1,800  per  annum;  Pr 
Edward  Snyder,  be  Professor  of  Book-keeping  and  Teacher  of  Military  Ts 
tics,  at  a  salary  of  $1,500,  and  that  $800  per  annum  be  allowed  him  as  Boo 
keeper. 

That  the  Executive  Committee  be  instructed  to  employ  the  necessary  asai 
ant  teachers,  at  such  salaries  as  they  may  find  proper. 

J.  M.  GREGORY,  Chairman, 

Judge  Brown,  in  the  absence  of  the  Chairman,  Mr.  Oobb,  pn 
sented  the 

BSPOBT  OF  THE  FINANOB  OOMHITTBE. 

Hie  Committee  on  Finance  have  directed  me  to  make  the  following  report 

Your  Committee  recommend  the  re-engagement  of  Prof.  Snyder,  as  Boot 
keeper  of  the  University,  and  that  his  salary  be  made  sufficient  to  compea 
sate  him  for  his  labor.    They  would  propose  the  sum  of  $300. 

The  60,000  acres  of  land  scrip  which  was  unsold  at  our  last  meeting,  and  whid 
the  Chairman  of  this  Committee  and  the  Treasurer  were  authorized  to  sell  ai 
discretion,  were  sold  to  G.  F.  Lewis  at  89  cents  per  acre.  He  has  paid  foi 
8,000  acres,  but  wishes  to  abandon  the  contract.  Your  committee  recommenc 
that  he  be  held  strictly  to  his  contract. 

Mr.  Goltra  and  the  Treasurer  were  authorized  to  locate  25,000  acres,  bm 
have  not  yet  been  able  to  do  so.  It  is  thought  best  that  this  scrip  be  retainec 
until  other  lands  come  into  market. 

Tour  committee  have  information  that  our  lands  in  Nebraska  and  Minne 
sota  are  appreciating  in  value  with  satisfactory  rapidity,  and  it  is  thoaghi 
best  that  no  attempt  will  be  made  to  dispose  of  them  until,  at  least,  tb< 
patents  are  received. 

Your  Committee  estimate  the  receipts  for  the  current  year,  exclusive  of  tb( 
legislative  appropriations,  as  follows : 

latarMton  Champaica  icmiity  bonds flQ^OOO 

•»  Morgan  "       "       a,B0O 

••  "Sangamon         ••       "       i,500 

*•  •*  Chicago  water  "       1,T50 
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iBtmitoo  nnboliaper  et.  bonds 4,740 

**FOnwaDtj  •*      »,000 

Jtepradaaeolbaiid I,5(i0 

Pndnoe  fipooi  lknii«.  ••••••«  •••....  ....•••••  ••••••••••i. .•••••••••••■•••••••  *.••••  8|000 

KAMeolatkm  and  other  fee» 9»0OO 

IbmioiQriggBtum 1,M» 

fiMkimtdiM,  about 9»009 


Got  of  the  General  Fond,  the  following  appropriations  are  recommended 

SibriM $90,000 

Botfd  CTpeMOt 1,000 

8dail6i  of  Correspoiidliig  Secretary  and  Treunrer,  each  $600. 1,000 

TuMoahmda 1,600 

FoelandUghta •••' 1,000 

Statknefy,  adTcrtlifaig  and  printtng •  1,000 

PitnttDg  and  repairixig  bolldinff 1,000 

Inddestal  eotpcneee 1,000 

Baltaee,  detfdt  of  test  year. 1,738 

IflBUryDrfll  HaU 2,000 

MedianlcAlDeikartment,  ft>rUbor,etc^ 1,000 

?ar  labor  In  Agrieoltnral  Department 1^000 

Tbrse  Fire  Sxtingalahers. 896 

braraiiee * 400 

Total ^ $$4,868 

OirtBtaodtaig  aeeoonts OOO 


$86,868 

They  recommend  the  following  appropriations  out  of  the  fimds  derived 
from  the' legislative  appropriations : 

VOB  HOBTXOin.TnmAL  DEPABTinEHT. 

for  plants,  0eeda,etc,  for  garden $900 

Fbr  1  awn  m  o we r,  i  oiler  and  other  tools 150 

Ibrthed-horae  wagon,  cart,  etc.,  for  gardener 400 

For  bonding  bam  near  gardener's  boose 000 

For  labor  in  garden  and  on  gronods 2,000 

For  green  house • 1,600 

vom  onoHABD  Dmsxoii. 

For  trees  and  seeds $1,200 

For  labor » 1,600 

It  is  recommended  that  the  appropriations  for  buildings,  etc,  on  the  Exper- 
mental  and  stock  farms  be  referred  to  the  Executive  Committee,  as  the  esti- 
loates  are  not  in,  bnt  a  sum  of  (2,000  should  be  appropriated  for  the  purchase 
of  materials  that  may  be  needed  before  that  Committee  can  have  a  meeting. 

The  Horticultural  Committee  asked  an  appropriation  out  of  the  fund  be- 
longing to  that  Department,  for  a  dwelling-house,  and  barn  near  it ;  but  your 
Committee,  upon  fuller  information,  are  of  the  opinion  that  these  buildings 
&re  wanted  for  the  use  of  the  Experimental  farm,  and  should  be  placed  upon 
the  land  devoted  to  that  object.  The  cost  therefor  should  come  out  of  the 
^nd  appropriated  for  that  Department. 

Tour  Committee  cannot,  in  the  present  condition  of  our  finances,  recom- 
mend the  canvass  for  students  proposed  in  the  resolution  of  Dr.  Scroggs. 

A.  M.  BROWN,  Chairman. 
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On  motion  of  Ut.  Pearson, 
'  The  report  was  received,  and  each  item  voted  upon  separatelj. 

All  the  items  were  adopted  except  the  appropriation'  of  $2,000 
from  the  general  fund,  for  labor  in  the  Agricoltoral  Department 

It  was  thought  by  many  of  the  members  of  the  Board,  that  this 
labor  conld  be  paid  for  legally  out  of  the  State  appropriation  for 
the  Agricnltnral  Department.  On  this  ground,  a  motion  of  Mr. 
Pearson  to  strike  out  the  appropriation  of  $2,000  firom  the  general 
fiind,  for  labor  on  the  farm,  prevailed. 
On  motion  of  Judge  Brown, 

There  was  made,  from  the  State  appropriation  for  the  Agricul- 
tural  Department,  an  appropriation  of  $2,000,  for  labor  on  the 
farm,  and  the  whole  subject  was  referred  to  the  Executive  Com- 
mittee, with  instructions  to  make  use  of  the  State  appropriation 
to  pay  for  labor  on  the  farms  as  far  as  they  thought  legal. 

The  Auditing  Committee  submitted  the  following  additional 

report : 

The  ikuditing  Committee  beg  leave  to  report  farther,  that  they  have  ei- 
amined  the  bill  of  B.  0.  Beach  &  Co.,  for  coal,  amounting  to  $84  40,  and  find 
it  to  be  correct,  and  recommend  that  a  warrant  be  drawn  for  its  payment 

L.  W.  LAWRENCE,  Chairman, 
On  motion. 
The  report  was  approved,  and  the  warrant  ordered  to  be  drawn. 
Gen.  Brayman  offered  the  foilowiug  resolutions,  which  were 

adopted : 

Beaolved^  That  this  Board  earnestly  desire  the  passage  of  a  bill,  now  pend- 
ing in  Congress,  for  furnishing  aid,  in  the  appropriations  of  money  and  the 
appointment  of  instructors  to  colleges  and  universities  in  the  several  StateSi 
for  the  instruction  in  military  science  and  tactics. 

Besolved^  That  the  Regent  furnish  our  Senators  and  Representatives  copied 
of  the  foregoing  resolution,  with  such  documents  and  explanations  as  may 
aid  them  in  attaining  said  object. 

MOTION  FOB  BBMOVAL  OF  STATE  GBOLOGIOAL  OOLLBOTION. 

Mr.  Galusha  offered  the  following : 

Whereas,  In  the  opinion  of  this  Board,  the  Illinois  Industrial  University 
should  be  made  the  depository  of  the  State  geological  collection,  now  ftt 
Springfield ;  therefore, 

Begolvedy  That  Messrs.  Brayman,  Griggs,  and  A.  M.  Brown,  be  and  are 
hereby  constituted  a  committee,  to  petition  the  next  General  Assembly  for 
the  removal  of  that  collection  to  this  University,  and  to  secure  the  service* 
of  the  State  Geologist  as  lecturer  on  geology. 

Laid  on  the  table. 
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report  of  the  Oommittee  on  Library  and  Oabinets,  was 
ad  adopted : 

BBPOBT. 

Joard  of  Tnutees  lUinois  Industrial  Univeraity  : 

Committee  on  Library  and  Cabinets  submit  herewith  the  catalogue  of 

ks  in  the  library,  and  recommend  that  the  Faculty  be  authorized  to 

the  remainder  of  the  State  appropriation  for  library  and  cabinets,  in 

chase  of  such  books  as,  in  their  judgment,  are  most  needed  for  their 

departments. 

J.  M.  GREGORY,  Chairman. 

Edwards  moved  that  the  Begent  be  paid  $250,  for  ezpenseB 

3d  in  porchasing  books,  while  in  Europe,  oat  of  funds  not 

rise  appropriated. 

arried. 

nomination  of  Judge  Brown,  the  Hon.  W.  0.  Flagg,  was 

nously  elected  Corresponding  Secretary,  and  Prof.  W.  F. 

Becording  Secretary  of  the  Board. 

iccordance  with  a  resolution  adopted  by  the  Executive  Oom- 

at  their  January  meeting,  1870,  the  Eegent  was  invited  to 
a  report  on  the  Agricultural  schools  in  Europe. 

On  motion, 
)  Board  adjourned. 


inNTITJES  OP    MEETINGS   OP  EXECUTIVE    COMMTTTKE, 


JULY  MEETING,  1869. 
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Univsssitt  Boildiko, 
Ubbana,  Illinois,  JviA/  7thj  1869. 

The  Executive  Oommittee  held  its  regular  monthly  meetiDg  in 
the  old  Library  room,  Judge  CunniDgham  in  the  Ohair,  in  the 
absence  of  the  Begent. 

On  motion  of  Judge  Brown, 

Prof.  William  M.  Baker  was  elected  Begent,  pro  tempore^  ^ 
accordance  with  the  recommendation  of  the  Begent,  who  is  ab- 
sent in  Europe. 

The  statement  of  the  Book-keeper  was  then  read,  as  follows : 

I  liave  the  honor  to  herewith  submit  the  statement  of  expenditure,  sisoe 
your  last  meeting,  May  4th,  classified  as  follows : 

Board  expenses $48  30 

Salaries 1,767  81 

Regent's  salary  to  September  Ist 1,388  88 

Stock  farm  account 962  81 

Experimental  farm  account * . . .     184  27 

University  grounds 68  86 

University  building 44  40 

Chemical  laboratory 69  82 

Library 21  60 

Students'  labor 64748 

Carpentry 27080 

Fuel  and  lights 86  82 

Incidental  expenses 91  78 

Taxes  on  lands 988  48 
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$88  08 

Dpriation  for  Geological  excursion 200  00 

3priation  for  military  buttons 25  00 

•f  State  appropriation  for  Horticultural  Department. ...  58  00 

)f  State  appropriation  for  cabinets 0  00 

>f  State  appropriation  for  mechanical  apparatus 28  90 

6,707  88 
Dfted  at  May  meeting 6,927  80 

liture  since  March  12th,  1869 $13,685  63 

)wing  collectioDs  were  made  for  the  Treasurer: 

fees $84  00 

ers 26  80 

rom  students  for  coaL •  15  05 

3  bushels  of  corn  from  stock  farm 1,184  47 

eported  at  May  meeting 849  43 

$2,058  25 

E.  SNYDER,  Book-keeper. 

motion,  / 

)rt  wa8  accepted,  and  ordered  to  be  placed  on  file. 

•wing  bills  were  then  examined,  and  allowed  : 

der,  slating  blackboards $80  56 

r,  3,100  fruit  trees 820  00 

andall,  advertising 6  00 

s,  fruit  and  ornamental  trees 294  80 

,  balance  for  lectures 100  00 

lymeuts  of  farm,  and  carpenter  expenses 348  66 

ell,  board  of  farm  hands '. 55  88 

&  Co.,  hedge  plants 56  00 

il,  advertising  lecture  course 92  70 

gricuUiire,  advertising  lecture  course 16  00 

er,  advertising  lecture  course 87  00 

,  advertising  lecture  course 27  00 

urriil,  geological  cabinet 500  00 

r,  hard  lumber 17  58 

'ggS  printing  und  advertising 16  00 

vey,  blacksmithing 15  00 

d:  Co.,  hardware 823  05 

mason  work 132  75 

3,  livery  teams G  00 

:  Son,  livery  teams 6  00 

—14 
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C.  B.  Peterson,  Btationery .  ..••.»...» $!•  83 

Treyett  &  Green,  hardware. '80  S7 

Ed.  Snyder,  payments  of  farm  hands 48 18 

Chas.  W.  Rolfe,  pump  for  well 15  25 

Treyett  &  Green,  hardware 9  80 

I.  C.  R.  R.  Company,  back  freights 89  61 

Dodson  &  Hodges,  hardware 13  00 

Adams,  Blackmer  &  Lyon,  1  receipt  book— mill  order 21 75 

Ed.  Snyder,  postage  and  petty  expenses 35  73 

HofErey  &  Heyor,  garden  line  and  hoes 9  25 

Beach  &  Co.,  1  plow,  and  half  ton  of  coal 23 10 

S.  J.  Teachner,  plastering  chemical  laboratory 86 10 

S.  J.  Teachner,  plastering  cabinet 9  00 

Angle,  Sabin  &  Co.,  1  knife  grinder,  and  2  tons  of  coal 20  00 

E.  L.  CJurley,  Eng.  Inst 28  90 

W.  W.  Cranston,  3  hogs 1888 

P.  M.  &  A.  Ayey,  blacksmithing 1770 

Miller  &  Toll,  canyas  and  grain  sacks 17  70 

J.  N.  Richards,  ady.  prop,  for  roof 4  00 

Tiernan  &  Call,  repairs  of  agricultural  implements 21 50 

W.  S.  McWilliams,  carpenter  work 43  00 

On  motion  of  Judge  Brown, 

It  was  resolved,  that  $300  be  appropriated  as  a  contingent  fund 
for  the  payment  of  small  bills,  current  expenses  of  the  University 
building,  farm,  garden,  etc. ;  which  fund  shall  be  placed  in  bank 
to  the  credit  of  the  Book-keeper,  who  shall  pay  it  out  upon  the 
order  of  the  parties  employing  the  labor  or  making  tlie  purchases, 
and  who  shall  keej)  a  correct  and  full  account  of  said  payments, 
taking  receipts  therefor,  and  report  the  same  to  the  next  meeting 
of  the  Committee. 

A  warrant  upon  the  Treasurer  shall  be  drawn  for  the  sum  above 
appropriated  in  favor  of  Prof.  Ed.  Snyder,  the  Book-keeper. 
On  motion  of  Judge  Cunningham, 

It  was  voted,  that  liob.  B.  Warder  be  employed  as  Assistant 
in  the  Chemical  department,  at  the  salary  heretofore  agreed  upon 
by  the  Regent  and  himself. 

Mr.  Pickrell,  Chairman  of  the  Committee  on  Agriculture,  then 
presented  the  following 

KEPORT  : 

The  Committee  on  Agriculture  beg  leave  to  report,  that  they  hare  had  tb^ 
hulldwgs  of  the  farm  under  conBidcratiou ;  aud,  «i^e\  dwe  deliberation,  h^re- 
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vith  submit  a  plan  for  a  barn  on  the  Busey,  or  stock  fiirin ;  and  ask  of  the 
£xecQiiye  Committee  that  they  proceed  to  contract  for  and  build,  such  size 
bam,  out  of  such  material,  as  they  may  deem  best  and  consistent  with  the 
appropriation  made  by  the  State  for  the  Agricultural  Department 

J.  H.  PICKRELL,  Chairman  of  OommiUee, 

On  motioD  of  Judge  Brown, 
It  was  ordered,  that  the  roagh  plan  reported  by  the  Obairnian 
of  the  Farm  Committee,  be  recommitted  to  the  committee,  with 
power  to  employ  a  competent  architect  to  prepare  plans  and  speci- 
fications for  said  building,  with  estimates  of  the  cost.  They  shall 
have  separate  estimates  of  cost  of  brick  and  wood,  on  stone  base- 
ment 

On  motion  of  Mr.  Goltra, 
Prof.  Baker  was  authorized  to  purchase  the  gravel  and  coal  tar 
necessary  to  finish  the  walks  in  the  ornamental  grounds. 
On  motion  of  Judge  Brown, 
It  was  ordered  that  warrants  be  drawn  for  salaries  of  Professors, 
fcr  July  and  August. 

On  motion  of  Mr.  Goltra, 

It  was  voted,  that,  inasmuch  as  the  Board  of  State  Charities  is 

in  the  Regent's  office,  they  be  notified  that  the  Executive  Coin- 

inittee  is  now  ready  to  give  them  any  information  they  may  desire 

regarding  tl  e  University. 

Mr.  Goltra  was  appointed  a  committee  to  give  such  notification. 

On  motion  of  Mr.  Pickrell, 
It  was  ordered,  that  the  Regent,  pro  ieinpore^  be  empowered  to 
purchase  such  quantity  of  soft  coal  as  may  be  thought  necessary 
for  winter's  use,  in  addition  to  the  hard  coal  already  authorized. 
On  motion  of  Mr.  Goltra, 
It  was  voted  to  take  a  recess  for  dinner,  and  visit  the  farm. 
After  visiting  the  farms,  the  Committee  convened  again  in  the 
t^niversity  Building,  Prof.  Baker  in  the  Chair. 
On  motion  of  Judge  Brown, 
It  was  voted,  that  the  bill  for  roofing  the  University  Building 
l>epaid,  as  soon  as  the  work  is  completed  to  the  satisfaction  of 

Judge  Cunningham. 

The  Committee  directed  that  a  cistern  and  well  be  provided  for 
the  Gardener's  house,  and  that  a  small  wing  or  L  be  added  to  \\.. 
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On  motion  of  Mr.  Goltra, 
It  was  ordered,  that  the  regular  Angust  meeting  of  this  Com- 
mittee be  omitted. 
On  motion, 
The  Committee  adjourned  to  the  first  Wednesday  in  September 

W.  F.  Bliss,  Secretary, 


SEPTEMBER    MEETIN  G  —  1  860. 

,  University  Buildimg, 

Urbana,  Illinois,  Septemher  1«^,  1869. 

The  Executive  Committee  met  pursuant  to  adjournment,  an 
was  called  to  order  by  Prof.  Baker  at  11:30  A.  M. 

Present — Messrs.  A.  M.  Brown,  Cunningham,  Goltra,  an 
Wright. 

The  question  of  the  introduction  of  gas  into  the  Universil 
Building  was  discussed,  and  referred  to  a  committee  of  thre 
consisting  of  the  Regent,  Prof.  Baker,  and  Judge  Cunningham. 
On  motion  of  Mr.  Goltra, 

It  was  ordered,  that  the  purchase  ot  tools,  requested  by  M 
Searfoss,  for  the  Mechanical  department,  be  authorized,  (estimate 
cost,  $50). 

The  Book-keeper's  statement  was  then  read,  and  accepted  : 

Expenditure  since  last  meeting,  July  7th,  1869,  reported  as  follows: 

Board  expense $73 

Salaries 1,978 

Stock  farm 1,103 

Experimental  farm 647 

University  grounds 78 

University  building 1,208  < 

Library  and  Cabinets 1,544 

Carpentry 803  • 

Incidental  expense 66 

Stationery  and  Printing 65 

Dr.  Warder,  balance  on  lectures 100 

Advertising  for  lecture  course  (winter  of  '69) 221 

Bills  of  trees  (Lawyer) 820 

(Edwards) 2941 
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le,  plastering  and  mason  work |fl|M  47 

r,  on  account 800  00 

,...t0,0d0  84 

d  from  July  7 ....18,685 


penditnro 188,264  07 

-keeper's  account  of  diBbarsements  was  then  exam- 
proved;  and, 
lotion  of  Jndge  Brown, 
u  was  ordered  to  be  drawn  on  the  Treasurer  for  bal- 

)9  15. 

7\u^  bills  were  then  audited,  and  approved : 

iY,  plastering  gardener*8  house $178  10 

,  lumber  for  gardener*8  house 886  88 

ill,  glass,  paint  and  putty 88  44 

kle,  hardware 18  80 

;gs,  printing  letter-heads 84  86 

',  plastering  and  whitewashing 190  18 

rey,  blacknnithing 15  15 

igan,  paints 17  89 

il  R.  R.,  back  freights 28  05 

z  Co.,  books  for  library 28  20 

11,  boarding  farm  hands 76  88 

,498  bricks  for  well 84  98 

Q,  digging  wells  in  garden 18  62 

,  (purchase  of  app.  in  Europe— draft  for  £150  in  gold)  1,020  98 

ligan,  glass  and  paints 22  02 

[errick,  locks  and  keys 76  56 

I,  lumber  for  cab.  cases. 174  70 

ill,  boarding  farm  hands,  August,  1869 65  60 

iltey  &  Co.,  reaper 100  00 

ggs,  printing  circulars  and  questions 80  75 

1  &  Co.,  1  Shars'  harrow 29  00 

een,  hardware 2  65 

.vey,  blacksmithing 14  11 

of  C.  G.  Larned  &  Co.,  for  guttering,  etc.,  $196  22, 
d  to  the  carpenter  for  examination. 

ker  was  directed  to  see  if  the  necessary  arrangements 
eide  for  side  track  from  the  Horse  Baibroad,  for  the  use 
^ersity. 
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On  motion  of  Judge  Brown, 
It  was  voted,  that  the  Regent  be  directed  to  procure  plans  for 
greenhouse,  and  submit  the  same  to  the  Executive  Committee. 
It  was  voted,  that  $300  be  appropriated  for  a  contingent  fnn( 
and  a  warrant  be  drawn  for  said  sum  in  favor  of  the  Bookkeepe: 
On  motion, 
It  was  voted  to  adjourn  to  the  second  Wednesday  (13th)  i 
October. 


OCTOBER     MEETING~1869. 

UuivEEsrrY  Building, 
Ubbana,  Illinois,  October  13^,  1869. 

The  Executive  Committee  met  pursuant  to  adjournment,  in  thi 
Regent's  office. 

Present — Messrs.  Cunningham,  Goltra,  ttriggs,  Pickrell,  aD( 
the  Regent. 

On  motion  of  Judge  Cunningham,  seconded  by  Mr.  Pickrell 

The  proceedings  of  the  last  meeting  were  approved  and  ratified 

The  Regent  then  read  the  Book-keeper's  report,  as  follows : 

STATEMENT  OF  EXPENDITDUES   FROM   SEPT.  IST,  TO  OCT.  13tU,  1868. 

Board  expense $     55  9' 

Salaries 1,857  3 

Stock  farm 497  2 

Experimental  farm 281  4i 

University  grounds 43  01 

Chemical  laboratory 519  li 

Library  and  cabinet 2,499  53 

Carpentry 439  9^ 

Fuel  and  lights 345(H 

Incidental  expense .' 31  2/ 

Sundries 580  « 

7,149  58 
Amount  expended  to  Sept.  Ist 23,264^ 

Total  expense 30,41455 
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The  Treasarer  reports  the  following  receipts,  up  to  date  : 

terest  on  bonds 921,145  00 

ilance,  per  account 1^834  59 

568  and  room  rents. 778  08 

snt  of  Griggs  &rm 246  46 

rocceds  of  sales  of  produce 1,285  22 

Carrent  income $24,774  29 

Appropriations  received  : 

or  chemical  laboratory 95,000  00 

or  apparatus  and  books. 10,000  00 

or  Horticultural  Department,  1  quarter 5,000  00 

or  Agricultural  Department,  1  quarter 6,250  00 

. $26,250  00 


Total  receipts $51,024  29 

Deduct  expenditures. 80,414  59 


Balance  in  hands  of  Treasurer $20,609  74 

.mount  collected,  fees  and  room  rents  for  fall  term,  and  deposited 

with  Gardener  &  Co $946  66 

The  following  bills  were  then  audited,  and  approved : 

Jamet  Green,  Heteo.  Inft $81  60 

Wier  A  Lane,  plMtering  rect.  room  S4 8  55 

S.  V.  Peterson,  flfes,  and  drum  cord 6  25 

W.  Price,  ptlntiogroof $141  66 

•'  "        laboratory 19  83 

160  89 

Hnbbard  &  Herrick,  tooli 46  66 

''  **       mort.  machine. 28  00 

"  '*      drawerlockB ST  00 

101  66 

SoTcy  A  Heffroo,  garden  tools 0  00 

J.  F.  Lnhme,  chemlcalfl 469  00 

J.  F.  FeaganS,  plastering  chemical  rec.  room IS  00 

A.  S.  Btfoes,  flight  (books  from  Europe) 93  84 

McElTee,  threshing 14  85 

Prof.  A.  P.  S.  Stuart,  purchase  of  spectroscope 8815 

£.  Snyder,  expense  of  contingent  fund SS9  06 

J.  Kelly,  seed  rye 48  88 

C.  Q.  Lamed,  guttering  roof. 119  Is 

A.  G.  PlckreIl,palrofmules 4T6  00 

A.  H.  Andrews 87  60 

A  bill  from  the  Journal  Printing  Co.,  for  $70  65,  dated  June 
28th,  was  referred  to  the  Regent  for  information.  < 

It  was  ordered,  that  Prof.  Snyder's  account  be  approved  and  a 
warrant  drawn  for  balance,  $29  08. 
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On  motion  of  Mr.  Goltra, 
It  was  voted,  that  Messrs.  Ounningham  and  Griggs  be  a 
mittee  to  rent  the  Griggs  farm  for  the  coming  year. 

On  motion  of  Judge  Onnningbam, 
It  was  voted,  that  Prof.  Bliss  beantborized,  either  alone  or 
Mr.  H.  K.  Vickroj,  to  visit  snch  nurseries  as  he  may  think  pr 
and  select  the  necessary  trees  for  planting  next  year. 

After  a  discussion  of  the  methods  of  heating  the  building 
question  was  referred,  on  motion  of  Mr.  Pickrell,  to  a  comn 
consisting  of  the  Begent,  Judge  Cunningham  and  Mr.  Gi 
with  power  to  act. 

On  motion  of  Judge  Cunningham, 
$1,000  were  set  apart  from  the  State  appropriation  for  the 
ticultural  Department,  for  a  green  house. 

On  motion. 

The  employment  of  Mr.  Douglas,  as  assistant  to  Prof.  £ 

was  ratified,  and  the  Regent  authorized  to  continue  the  en| 

ment. 

On  motion. 

The  question  of  purchase  of  additional  drain  tile  and  drai 
tools  was  referred  to  a  committee  consisting  of  the  Regent 

Professors  Shattnck  and  Bliss. 
On  motion, 

A  committee,  consisting  of  the  Regent,  Judge  Cunninghau] 
Mr.  Griggs,  was  appointed  to  carry  out  the  order  of  the  Boa 
Trustees  for  the  painting  of  the  University  building,  ado 
March  14th,  1869. 

The  Regent  and  Prof.  Bliss  were  authorized  to  procure  tlu 
cessary  lumber,  for  ceiling  the  shop,  and  to  purchase  one  or 
cargoes  of  lumber,  at  their  discretion,  for  building  purposes  i 
year,  part  of  which  may  be  used,  under  the  direction  of 
Faculty,  as  a  temporary  drill  hall. 

On  motion  of  Mr.  Goltra, 
$300  were  appropriated  for  a  contingent  fund,  to  be  expen 
by  Prof.  Snyder. 

On  motion  of  Mr.  Griggs, 
It  was  voted,  that  Dr.  Warder  be  requested  to  give  twelve 
tnree  next  winter — the  price  not  to  exceed  $50  per  lecture. 
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On  motion,  it  waB 

Bmlud^  That  the  Facal^  be  authorized,  in  consultation  with  the  Corres- 
ponding Secretary,  to  make  the  arrangements  necessary  for  a  winter  course  of 
Agricultural  Lectures. 

On  motion, 

The  committee  adjourned  to  meet  the Wednesday  in  De 

cember,  or  when  called  by  the  Begent. 

J.  M.  GREGORY. 
W.  F.  Buss,  Secretary. 

Note. — By  general  consent  of  the  members,  obtained  in  writing,  the  next 
meeting  was  called  on  December  13th. 


DECEMBER    M  £  £  T I N  G— 1869. 

Univebsxtt  Buildino, 
Ubbana,  Illinoib,  Dee.  18th,  1869. 

The  Execntive  Committee  met  in  the  Regent's  office,  at  9  o'clock, 
A.M. 

Present — Messrs.  Brown,  Cobb,  Cnnningham,  Goltra,  PuIIod, 
Wright  and  the  Eegent. 

The  minutes  of  last  meeting  were  read  and  approv^ad. 

The  Begent,  as  Chairman  of  the  Committee  on  Building  Lum- 
ber, reported  that  the  committee  had  been  disappointed  in  getting 
a  cargo  of  lumber,  as  directed,  and  asked  that  they  have  the  power 
I    to  purchase  lumber  in  smaller  quantities,  as  it  should  be  needed. 
I    It  was  agreed  that  the  power  of  purchasing  a  cargo  included  the 
power  of  purchasing  in  smaller  quantities. 

The  Begent  reported,  as  Chairman  of  the  Committee  on  Green- 
house, that  15,000  brick  had  been  provided  and  were  on  the 
poand,  but  cold  weather  had  intervened  to  prevent  commence- 
nient  of  the  bailding  this  fall. 

The  plans  of  the  green-house  were  laid  before  the  Executive 
Committee. 

The  Begent  reported,  as  Chairman  of  the  Committee  on  Heat- 
ing the  Building,  that,  after  investigation  and  the  examination  of 
two  bids  received^  it  had  been  thought  best  by  the  committee,  on 
account  of  the  lateness  of  the  season,  to  let  the  matter  droi^  ioT 

the  present 

—15 
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Judge  OunniDgham  reported,  from  the  Oommittee  on  Bei 
the  Origgs  Farm,  that  the  farm  was  advertised  to  be  rent^ 
the  highest  bidder,  Saturday,  December  18, 1S69. 

The  KegeDt  read  the  statement  of  the  Book-keeper,  as  foil 

Board  expenses $  69  4 

Salaries 2,828  i 

Stock  farm 1,869  "t 

Experimental  farm 898  t 

University  grounds 22  i 

Uniyersity  building 515  4 

Chemical  laboratory 222  ' 

>    Library  and  cabinets 816  ' 

Student  labor 684  i 

Carpentry 857  1 

Fuel  and  lighte 188  1 

Incidental  expenses 121  { 

Contingent  fund .300  C 

Stationery 55  I 

Appropriation  Horticultural  Department 86  C 

$7,426  4 
Expenditures  reported  at  Oct.  meeting 30,414  5 

Total  expenditure $87,841  C 

The  following  coUectioDS  were  made  for  the  Treasurer  : 

Collections  of  fees  from  students $164  5 

Collected  for  coal 86  4 

Proceeds  of  sales  from  garden 25  1 

Sales  of  wheat,  Oct.  7th 156  f 

Carpenter,  from  students,  for  drawing  boards  and  T  squares . .         5  ( 

$487  I 
Collected  to  Oct.  4th 3,004  1 

Total  collections $3,442  • 

Contingent  fund 300  ( 

Expenditures 261  : 

Cash  balance $38  1 

Carpenter  reports  work  turned  out,  to  date,  as  follows  : 

Stock  farm $45 

Chemical   laboratory 9 

Drawing  tables  and  furniture 180  : 

Building  repairs 118 

Bepaira  in  shop 89  < 

Total ^^^ 
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The  following  acconnts  were  then  audited  and  approved : 

Oet  9  W.L.aadB.GarIflgr,eDg.  chain « |1<B0 

"    9  DodKm  A  Hodge,  hardware  and  fivn  !mplMB«nti 96  A 

"  SI  Hid1rardAB«ffiek,1oelu,pfii]Ue«aadeal)iD0tca8ea U79 

"  tr  Ho?«7  A  Haffron,  ttolba  and  feed* 10T8 

"  «  J.  F.  Lnhmf ,  dmrnlcala IW  45 

Not.  8  Union  Coal  Mlidng  Oo.,  fl  can  ooal 40  00 

"   8  H-SwaonoUoaaaiidpalnta 10  70 

*"  10  BiahaEldred,  lumbar  for  cabinet  caact 100  06 

"   6  Brannon  A  Carr,  painting  baaement 91100 

"    4  F.  andlLAToy,  blackimlUdog 18  62 

'   4  Pro!  W.  F.  BUas,  expenae  Tiaiting  nnraeriea M  iO 

"  M  Lather  Gwinnap,plaaterlng  Hum  boildfng 14  88 

"   T  FaJler,  Finch  A  Paller,llnMed  and  carbon  oil 9193 

"    T  Fuller,  Finch  A  Fuller,  Tial  corka  for  cabinet IT  87 

"  tt  H.  K.  Hoaford,  oQ  and  lamp  chlnmieB 10  10 

**  W  W.  C.  Flagg,  expensea  aa  Gorreaponding  Secretarj 6100 

"  18   Union  Coal  Mlidng  Co.,  9  cara  coal 40  00 

"  18  A.  8.  Bamea  A  Ca,  shipping  chargea  on  booka 66  18 

"  10  Ely  A  Bnrt,  repairs  and  blackamlfhing 16  46 

**  88  Walker  Broa.,  monldlDg  and  saw  min  work 6  66 

Dce.l8  Plot  A.  P.  &  Btnart,  Chemical  Department 1167 

"  •*   CO.LamedACa,  stofedzings 1140 

"  "   a  O.  Lamed  A  Ca,  hardware,  etc 40  48 

'*  *   J.  X.  Gregory,  traveling  ezpenae 99  90 

"  "  Angle  A  SabinttUe  and  seed 78  00 

On  motion  of  Judge  Oanniugham, 

A  claim  of  $10,  for  drafting  legislative  bill  for  appropriaUon, 
presented  by  Dr.  Scroggs,  in  favor  of  Judge  Parker,  was  allowed. 
On  motion, 

Authority  was  given  to  Professor  Snyder  for  the  purchase  of 
an  automaton  battalion,  2  bagles  and  2^  fencing  guns  for  bayo- 
Het  exercise,  provided  said  guns  cannot  be  made  at  the  work-shops 
of  the  University.  The  following  preamble  and  resolution,  oftered 
by  Judge  Brown,  and  seconded  by  Judge  Cunningham,  were  car- 
ried by  an  unanimous  vote  : 

Whebeas  the  Chairman  of  the  Committee  on  Faculty  and  Courses  of 
Study  has  recommended  the  appointment  of  Prof.  S.  W.  Robinson,  of  Michi- 
g&D,  as  Professor  of  Mechanical  Science  and  Engineering,  and  has  presented 
to  this  Committee  abundant  proof  of  his  fitness  for  the  position, 

Be  U  Re^olvedy  That  the  said  8.  W.  Robinson  be  and  is  hereby  appointed  to 
"^id  Professorship,  at  a  salary  of  |2,000,  (two  thousand  dollars). 

On  motion  of  Judge  Brown, 
The  Regent  was  authorized  to  make  arrangements  with  Prof. 
Sanborn  Tenney,  to  deliver  a  course  of  30  lectures  before  the 
University,  for  the  stipulated  sum  of  $600  for  the  course,  or  $20 
per  lecture. 
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On  motion  of  Jndge  OunniDgbam, 
It  was  ordered  that  the  arrangements  for  the  courses  of  winter 
lectures  be  referred  to  the  Begent  and  the  Oorresponding  and 
Becording  Secretaries,  who  were  authorized  to  contract  with  the 
Lecturers,  and  to  draw  on  the  Treasurer  of  the  Board  for  the  eeve- 
ral  amounts  necessary  to  meet  the  traveling  expenses  of  said 
Lecturers.  The  Begent  read  the  following  recommendation  from 
the  Faculty,  which, 

On  motion  of  Judge  Ounningham, 

Was  approved  and  adopted. 

l8t  That  two  or  more  fire-extioguishers  be  purchased  for  the  UidTersitj, 
one  of  which  shall  be  kept  in  the  library,  and  one  in  the  possession  of  the 
Adljutant  of  the  building. 

2d.  That  the  following  rules  be  adopted  for  the  guidance  of  the  Facnltj 
and  the  students  of  the  University. 

Bute  1st.  In  case  of  an  alarm  of  fire,  the  students  will  form  in  their  sereitl 
haUs,  and  wait  for  direction  from  some  member  of  the  Faculty,  or  the  Adju- 
tant, with  the  following  exceptions :  Should  the  fire  be  in  a  student^s  room, 
he,  and  those  from  whom  he  may  request  immediate  aid,  will  not  fall  into  the 
ranks ;  nor  shall  this  rule  prevent  any  student  from  immediately  using  a  fiio- 
extinguisher,  or  any  other  proper  means  to  put  out  a  fire. 

Rule  2d.  The  Uniyersity  building  will  be  divided  into  wards,  each  ward 
being  under  the  charge  of  a  member  of  the  Faculty,  who  will  adopt  some 
plan  of  operations  to  be  carried  out  in  case  of  fire ;  but  any  member  of  the 
Faculty  will  take  charge  of  operations,  should  the  one  whose  special  duty  it 
is,  be  absent.  Should  there  be  fire  in  more  than  one  of  the  wards,  the  senior 
officers  of  such  wards  will  take  charge,  the  Regent  directing  in  any  case  as 
he  may  see  fit. 

Bule  Sd.  At  least  once  each  term  a  supposed  case  of  fire  will  be  had,  when 
the  students  will  be  drilled  as  for  a  real  one.  Special  instruction  will  b^ 
giyen  in  the  use  of  the  extingiiishcr,  so  that  every  student  shall  understand 
its  use. 

Bule  ^th.  Each  member  of  the  Faculty  will  make  it  his  duty  to  acqoaint 
himself  with  the  working  of  these  rules,  attending  the  above-mentioned  drills 

for  that  purpose.  [Signed,] 

S.  W.  8HATTUCK, 

A.  P.  S.  STUART. 

On  motion  of  Judge  Brown, 
The  Begent  and  Judge  Cunningham  were  made  a  committee 
to  procure  an  insurance  on  the  University  building,  not  to  exceed 
$10,000  in  amount,  and  to  purchase  not  to  exceed  three  fire- 
extinguishers* 
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Ordered,  That  $3,006  of  the  State  appropriation  fbr  apparatua  and  books 
be  set  andfl  for  the  Mechanical  Department,  and  that  tuch  porchaaea  as  may 
be  necesaary  before  the  next  meeting  of  the  Ezecntiye  Committee,  be  made 
luder  adyice  of  Prof.  Robinson. 

On  motion  of  Judge  Brown, 
It  was  ordered  that  the  material  for  the  green-honse  be  paid  for 
oQt  of  the  unexpended  portion  of  the  State  appropriation  for  the 
Horticultural  Department  for  the  present  year. 

On  motion  of  Judge  Ounniugham, 
It  was  ordered  that  all  warrants  drawn  by  the  Regent  and  Sec- 
retary on  the  Treasurer,  specify,  so  far  as  possible,  to  what  fund 
the  amount  should  be  charged,  and  where  imprieusticable  at  the 
time  the  warrant  is  drawn,  so  to  indicate,  that  the  Treasurer  be 
informed  at  the  earlioipt  moment  possible,  and  that  the  regular 
itatement  made  to  this  Board  by  the  Book-keeper,  specify  items, 
and  to  what  account  chargeable. 

On  motion  of  Judge  Cunningham, 
Bmloedt  That  the  Goyemor  of  Illinois  be  requested  to  fill  the  yacancles  in 
tlie  Board  of  Tmstees,  occasioned  by  the  expiration  of  the  term  of  Hon.  M. 
L  Danlap,  resignation  of  Hon.  H.  C.  Borchard,  and  the  acceptance  by  Hon. 
J.  W.  Scroggs  of  the  office  of  member  of  the  General  Assembly. 

On  motion, 

The  Committee  adjourned  to  meet  the  second  Wednesday  Id 

January,  (12th). 

J,  M.  GREGOEY. 
W.  F.  Bliss,  Secretary, 


JANUARY     MEETING  — 18  70. 

TJnivbbsity  BuILDINQj 
Urbana,  III.,  Jan.  12^A,  1870. 

The  Executive  Committee  met  in  the  Eegent's  office  at  10,  A. 
M.   The  Regent  in  the  Chair. 

Present — ^Messrs.  Brown,  Cobb,  Cunningham,  Goltra,  Piekrell, 
bright,  and  the  Regent. 

The  minutes  of  last  meeting  were  read  and  approved. 

The  Regent  then  stated  that  Prof.  Robinson  had  a  communica- 
tion to  lay  before  the  Executive  Committee^  on  the  subject  ot  ^^ 
Mechanical  Department 
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O  n  motion  of  Jadge  Brown, 
It  was  voted  that  Prof.  Bobinson  be  invited  to  appear  before 
the  Committee  and  present  his  commnnication  in  person. 

Prof.  Robinson  was  thee  introduced,  and  read  the  foUowmg 
statement,  which, 

On  motion  of  Judge  Cunningham, 
Was  ordered  to  be  placed  upon  the  minutes  of  the  Execnfcife 
Committee. 

STATXH£NT  OF  PBOF.  B0BIN80N. 

Ubbaka,  III.,  Ja/n,  lOt^  1870. 
To  t\6  Regent  and  the  ExeaUite  ComnUUee  oftheLL  U. : 

GszTTLEMEN : — ^Havuig  entered  upon  duty  the  first  of  January,  partuant  to 
the  desire  expressed  by  Regent  Gregory,  in  notifjring  me  of  yourappointannft 
of  myself  to  the  chair  of  Mechanical  Philosophy  and  Engineering,  permits 
to  say  that  I  come  to  join  heartily,  and  with  my  whole  energy  in  the  woik 
expected  of  me  in  connection  with  this  Institution. 

I  have  endeavored,  by  examining  into  the  intentions  of  those  who  eiteb- 
lished  the  Institution,  by  conversation  with  those  familiar  with  its  objects 
and  aims,  and  by  all  means  at  my  command,  to  ascertain  as  accurately  ts  pel- 
sible  what  are  the  real  wants  of  the  Mechanical  Department.  As  it  has  bees 
wisely  adopted  as  the  policy  of  this  Uniyersity  to  mingle  practical  instroe* 
tion  with  theoretical,  permit  me  to  say  that  I  regard  this  plan  of  instrnction 
as  especially  important  to  the  practical  mechanical  engineer.  He  should  bare 
a  thorough  acquaintance  with,  and  almost  an  intuitive  judgment  regarding, 
the  strength,  weight  and  durability  of  steel,  iron,  brass,  wood,  etc  This  can- 
not be  acquired  by  listening  to  lectures,  or  reading  scientific  journals.  In 
deed,  an  apprenticeship  of  three  or  four  years  would  prove  of  great  value  to 
the  designer  of  machinery.  Pattern-making  should  be  thoroughly  under- 
stood, in  order  to  fully  realize  the  importance  of  so  shaping  the  parts  of  a 
machine  intended  to  be  of  cast-iron,  that  they  may  be  made  with  strict  refer- 
ence to  their  being  drawn  from  the  moulder's  sand  at  the  foundry,  and  at  the 
least  cost.  It  is  difficult  to  acquire  this  without  practice  at  pattern- making. 
Machinery  should  be  also  so  made,  that  the  parts  may  be  easily  got  at  when 
repair  is  necessary.  The  designer,  moreover,  should  have  such  a  knowledge 
of  the  materials  of  construction,  that  the  parts  of  many  machines  may  be  by 
judgment  alone. 

Machinery,  more  than  any  other  constructions,  is  often  subject  to  shock. 
For  such  machines  calculations  from  theoretic^il  considerations  profit  noth- 
ing— such,  for  example,  as  locomotives,  rock-drilling  machines,  power-ham- 
mers, etc.  As  a  substitute  for  an  apprenticeship,  I  think  it  extremely  adfi- 
sable,  particularly  in  Industrial  Institutions,  that  liberal  means  be  provided 
for  practical  culture;  and  not  only  free  use  of  illustrative  models  of  macbine> 
rjr,  bat  by  practice  in  constructing  parts  oi  mKCi\a\x^^x  ^xi<^^^i^saible,  njaking 
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>le  miichinea.  For  example :  let  the  etudent  make  the  de9igii,  the 
terns,  monld  them,  oast  them  in  heated  metal,  such  as  can  be  fused  in  a 
^e,  when  snch  materials  are  suitable,  and  finish  them.  Our  models  for 
itrating  parts  of  machinery  may  be  made  in  tMs  way.  As  these  models 
t  be  had,  I  submit  the  suggestion,  that  their  manufacture  in  our  own  shop 
not  only  cost  as  little  outlay  as  importation  from  the  old  world,  where 
16  they  are  now  made,  but  this  manufacture  would  afford  much  of  the  de- 
1  practical  instruction  for  students,  and  might  furnish  here,  as  it  does  in 
e  European  schools,  a  profitable  application  of  student's  labor. 
bus  models,  not  only  for  the  Mechanical,  but  for  all  the  departments,  may 
aade.  When  the  castings  for  these  models  are  ordered  or  made  by  cur- 
es, as  aboye  suggested,  a  good  number  from  each  may  bo  secured  at  the 
3  time,  and  all  finished  together.  In  this  manner,  several  duplicates  of 
1  model  can  be  cheaply  procured,  and  mostly  offered  for  sale  to  other  insti- 
)ns.  And,  indeed,  as  these  models  are  not  now  made  in  this  country, 
r  sale  will  probably  prove  profitable.  As  our  object  in  imparting  practi- 
Instruction  will  be,  primarily,  to  teach  the  student,  it  is  not  altogether 
robable  that  as  much  of  that  class  of  education  may  be  secured  here,  in 
months  of  diligent  application,  as  would  be  if  apprenticed  for  two  or 
e  years  to  an  indifferent  master,  whose  main  object  is  to  make  money, 
apparatus  for  the  machine  shop  will  itself  furnish,  to  quite  an  extent,  the 
ssary  models  of  illustration,  and  at  the  same  time  be  true  working  models, 
:h,  of  course,  are  the  best.  The  cylinder  of  the  steam  engine  may  be  so 
e  as  to  admit  the  application  to  it  of  yarious  gears,  to  convert  the  engine 
leasure  from  one  to  another.  In  this  way,  the  common  slide-valve  en- 
may  be  changed  into  a  Corliss,  or  to  a  regulating  cut-off  engine,  or  any 
r  for  which  we  have  the  suitable  valve-gear.  Thus,  one  of  the  most  im- 
ant  of  all  machines  may  be  exhibited  in  its  various  modifications,  as  an 
al  working  model,  to  the  class.  The  Mechanical  Department,  thus 
pped,  will  afford  valuable  aid  to  the  Agricultural  Department,  for  the 
ir  of  agricultural  machinery  and  implements. 

ie  power  at  hand  in  the  shop  will  undoubtedly  be  applied  to  many  use- 
)nrposes,  to  supply  a  want  already  felt,  such,  for  instance,  as  threshing 
3,  shelling  corn,  grinding  grain,  running  the  carpenter's  lathe,  buzz  saw 
ther  machinery,  for  the  benefit  of  the  Agricultural  Department.  Indeed, 
plete  machines,  experimental  or  otherwise,  can  be  made,  such  as  it  may  be 
rable  to  try  on  the  farm  or  in  the  shop,  and  which,  on  account  of  origi- 
:y,  cannot  be  found  in  the  market  On  account  of  these  numerous  advan- 
s  to  the  Agricultural  Department,  undoubtedly  that  department  will  be 
to  hasten  the  introduction  of  the  shop,  by  sharing  the  expenses  of  fitting 
in  providing  room  for  it,  and  procuring  a  boiler.  As  an  encouragement 
lis  fitting  up  of  the  Mechanical  Department,  allow  me  to  state,  that  while 
\ht  Mechanical  students  were  before  me  for  the  purpose  of  having  ex- 
ned  to  them  the  duties  of  the  Mechanical  Engineer,  and  what  acquire- 
its  he  should  attain  to,  after  stating  the  importance  of  practical  cuVVOiie^l 
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ventured  to  take  a  vote  to  ascertain  how  many  wished  to  engage  in  labor 
the  Mechanical  shop,  provided  one  be  established  here.    Every  man  ip 
swift  to  vote  in  favor  of  work. 
My  own  conviction  is,  that  a  shop  should  be  immediately  provided. 
•  would,  therefore,  respectfully  ask  the  Executive  Committee  to  sanction  t 
purchase  of  the  following  named  machinery  and  apparatus  for  that  purpos 
I.    An  engine  of  8  or  10  horse  power,  with  regular  cylinder,  made  to  o 
der,  in  such  a  manner  as  to  be  susceptible  of  receiving  different  valve-geai 
for  $250  or  $800. 

n.    A  machinist  or  engine  lathe,  from  the  Putnam  Machine  Company,  ( 

Fitchburg,  Massachusetts,  of  14  inch  swing,  having  all  the  modern  improT* 

ments,  and  being  itself  a  model  of  workmanship,  which  can  be  purchased  i 

reduced  rates  for  this  institution,  at  $810. 

m.    A  chuck,  drills,  etc.,  for,  say  $40. 

TV.    Twenty  feet  of  ^  inch  shafting  at,  say  $20. 

Y.     Material  and  apparatus  for,  or  perhaps  a  portable  forge,  for  $20  or  f^C 

YI.    Anvil,  vises,  hammers,  etc.,  say  $40.    The  necessary  shop  room  ma; 

be  provided  for  by  raising  the  roof  of  the  present  carpenter's  shop,  thereb; 

adding  a  second  story,  which  will  perhaps  cost  $180,  making  room  for  th 

present  for  the  machine  and  carpenter*s  shop,  both  of  which  can  be  supplier 

by  the  same  power.    This  enlargement  of  the  building,  and  also,  the  par 

chase  of  a  boiler  for  $800  or  $400,  perhaps  the  Agricultural  Department  wil 

be  willing  to  undertake  first,  because  the  appropriation  to  the  Mechanics 

Department  for  the  purchase  of  models  and  machinery  is  small,  and  second 

on  account  of  the  many  benefits  to  the  Agricultural  Department  arising  froo 

the  presence  of  the  shops.    It  is  my  belief,  that  the  $2,000  appropriated  U 

the  Mechanical  Department  for  providing  models,  etc.,  can  be  best  used  ii 

first  procuring  apparatus  for  a  shop,  as  above  indicated,  and  then  paying  sta 

dents  for  work  producing  models. 

I  think  it  is  also  advisable,  that  the  Executive  Committee  sanction  the  eoo 
ployment  of  an  exx>erienced  workman,  to  be  present  at  the  shop,  engaged  a 
model  work,  and  when  not  there  myself,  having  the  immediate  oversight  c 
students  at  work  in  the  shop.  Mr.  Alexander  Thompson,  a  graduate  of  Micbi 
gau  University,  is  such  a  man,  and  a  rapid  worker,  whom  I  can  recommen( 
in  the  highest  terms.  He  can  be  secured  for  $1,200  per  year,  and  if  perms 
nency  cannot  be  promised,  I  would  very  strongly  recommend  as  an  economi 
cal  measure,  his  temporary  employment  for  model  work,  etc.,  till  the  $2,000 
already  appropriated  for  illustrative  models,  be  exhausted.  I  submit  the  fol- 
lowing estimate  of  expenses  and  receipts  for  the  year,  for  which  the  Mechsw- 
cal  Department  will  be  liable  on  account  of  the  shop,  if  instituted : 

BxpcMCS 9750(10 

Cost  of  machinery {Oq  00 

Wages  of  mechanic IMOU) 

Hateriaia ^K 
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M odd! on ktnd,  or lold. $60000 

TalnaofwiQckdoiieforottiflrdeiMUiinontf 900  00 

$700  00 


XipeDdttorM  OTerracdptfl $1,860  00 

Approptlatiim %000  00 

Balnoeanhaiid. $160  00 

S.  W.  BOBINBON, 
Prof,  Mech,  PhiL  cmd  Enffinaering, 

On  motion  of  Judge  Brown, 
It  was  voted  that  the  Begent  and  Prof.  Bobinson  be  authorized 
to  purchase,  at  once,  for  the  Mechanical  Department : 

1.  An  engine  of  8  or  10  horse  power,  of  the  description  men- 
tioned  in  his  memorial,  and  a  suitable  boiler  for  same. 

2.  A  machinist's  or  engine  lathe,  of  the  size  and  character 
recommended  in  the  same  paper. 

3.  Chuck,  drills,  etc. 

4.  Twenty  feet  half-inch  shafting. 

5.  A  suitable  forge. 

6.  One  anvil,  two  vises,  and  the  necessary  hammers  for  the 
shop. 

7.  The  raw  material  necessary  to  commence  operations. 
They  were  also  authorized  to  raise  the  roof  of  the  shop,  to  fur- 
nish room  for  the  shop  of  the  Mechanical  Department. 

The  Regent  then  read  the  statement  of  the  Book-keeper,  as  fol- 
lows : 

Btatement  of  the  expenditures  of  the  University  from  March  12th,  1869,  to 

January,  1870;  arranged  under  titles  of  Appropriations,  as  made  by  the 

Board  of  Trustees  and  the  State  : 

Botfdexpeiue $MA  00 

SiUria 14,1^  U 

Ftfm  accoimt 4,2i7  ST 

DnlrerBlty  building 2,758  11 

•*          grounda. : 688  01 

Student  labor 1,443  29 

Fuel  and  lights 6T8  92 

InddenUl  expense 1,28171 

Treasorer'fl  and  Corresponding  Secretary's  salaries 700  00 

Tiieson  lands 088  48 

.  I^irduweoftwolots 425  00 

^itary  buttons 60  00 

Oeologlcal  excordons 200  00 

^teorological  Inst. 81  00 

Stationery 179  85 

Appropriation  of  1868 482  70 

Carpenter's  ibop,  material  on  hand 989  82 

Total  expended  from  Board  approprlatioD |n,%M  OK) 

—16  = 


Agrlenltiira]  Department $1,568 

Horttcultural        " 0,89 

Chemical  Ubontory 1,151 

Books  and  apparatna 4,986 

Total  ezpendltnres  from  State  appropriation $10, 97a    ^EjT 

Orand  total $«0,806 


OOI.LSOTXONS  rOB  THE  TEEABirBSB  TO  JAKtT^BT  lOm. 

Oollected  from  G.  S.  Upstone,  from  sales  on  f&rm  to  January  let,  1870 $158  03 

Collected  for  coal,  from  students 108  CM 

Fees,  fk-om  student  s 878  CM 

ProU  W.  F.  Bliss,  for  sale  of  farm  produce 196  €€ 

$883  28 

Previous  collections 8,44S  48 

Total  collected  for  Treasurer $4,275  Tl 

Very  respectfully,  

E.  SNYDER,  Booh-heeper, 

On  motion, 
Adjourned  to  3  o'clock,  P.  M. 


The  Committee  met  ptirsnant  to  adjournment. 

The  report  of  the  committee  appointed  at  the  last  meeting,  t^ 
effect  an  insurance  on  the  University  building,  was  received  an^ 
approved. 

REPORT  OF  COMMITTEE. 

The  undersigned,  to  whom  was  referred  the  question  of  the  insurance  o  ^ 
the  University  building,  library  and  apparatus,  at  the  last  meeting  of  yo\M^ 
Committee,  would  report,  that  Insurance  was  cflfected  as  follows  : 

On  Building. — Underwriters',  $5,000  ;  Lumberman's  of  Chicago,  |5,00O  ^ 
Home,  of  New  Haven,  $5,000 ;  State,  of  Chicago,  $5,000 ;  North  AmericaB^  » 
of  Philadelphia,  $5,000 ;  Dlinois  Mutual,  of  Alton,  $5,000  ;  Hartford,  oi" 
Hartford,  $5,000. 

Library  and  Aj>paratu8, — Sangamo,  of  Springfield,  $5,000. 
That  said  insurance  was  effected  at  nine-tenths  of  one  per  cent.,  from  Dec- 
19th,  1869,  to  Dec.  19th,  1^70,  on  representing  to  the  agents  that  the  Trustees 
had  ordered  two  fire  extinguishers,  and  had  effective  aid  for  extinguisbin^ 
fires  on  the  premises.    Dated  Jan.  12th,  1870. 

J.  M.  GREGORY, 

J.  O.  CUNNINGHAM. 

The  same  committee,  consisting  of  Dr.  Gregory  and  Jndgo 
Cunningham,  were  authorized  to  effect  an  insurance  on  the  Gar- 
dener's house. 

Judge  Cunningham  made  the  following  report  for  the  commit 
tee  appointed  to  rent  the  Griggs  farm  : 
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BBPOBT  OF  OOMMTTTEE. 

In  pnrsnance  of  the  authority  g^ven  at  a  previous  meeting,  and  in  the  ab- 
sence from  the  State  of  Mr.  Griggs,  I  advertised,  by  hand-bills,  to  rent^the 
lands  belonging  to  the  University,  known  as  the  Griggs  farm,  to  the  highest 
hidder,  on  the  18tli  day  of  December  last.  The  bidding  for  the  lands  was 
^irited,  and  resulted  in  letting  them  as  follows  : 

'.LT07, 8  Vsf^w^sec  SI 80  acrea  at  $8.60 $SSS 

CWeeks. nVifw^wcSl 80  "  "    2.80 8M 

Q.W.B!irton....B  ^seJi  Bec21 80  "  "    4.00 320 

"        •*     ....nwjl^8e)^tec91 40  "  "   4.1)5 16S 

W.HillBurton...iioi^8eilifec21 40  **  *'    4.05 162 

M.DareBnrton..Bwii^iie3l^8ec21 40  *•  "    5.00 200 

C.BttrnoU Be^ne^secSl 40  "  "    4.40 178 

Total $1,682 

I  took  from  each  tenant  his  note,  with  good  security,  for  amount  of  his 
note,  to  the  25th  of  December,  1870,  to  the  Univefsity. 

Respectfully  submitted. 
January  12, 1370.  J.  O.  CUNNINGHAM. 

On  motion  of  Mr.  Qoltra, 
The  report  was  received  and  adopted. 

The  following  bills  were  then  audited  and  allowed  : 

BddlerA  Krats,  Inmber $60  78 

Fuller,  Fincb  A  Puller,  paint  and  Tarnish 48  M 

'*         **  *'        Rlasn 9  80 

Halbard&  Herrick,  drawing  tools 11  50 

'^•fily,  eprin;?  wagon  and  repairs 163  85 

^nlonCoal  Co.,  3  cars  coal 6f)  00 

F-M.  A  A.  Avey,  blacksmithing 8  <(8 

fiecordin?,'  Se«.retar>'*g  accoaut,  postage,  etc 10  80 

Pruf.  W.  F.  Bliss,  petty  expense  for  farm AS  79 

J-  M,  Tumell,  2  bugles  and  mouth-pieces 17  00 

I*>A  Rover,  Inmber  account 67  50 

^rgeUpstone,  petty  account  for  farm 74  68 

•*         *'       expense  to  fairs 19  80 

Dr.  Gregory  presented  a  report,  giving  some  details  of  his  visit 
^0  European  schools,  and  presented  the  bills  of  purcliase  of  books 
^Dd  apparatus,  stating  that  the  books  have  all  arrived  and  the  last 
ol  the  apparatus  was  on  the  way. 

The  bills  were  allowed. 

Dr.  Gregory  was  requested  to  make,  at  the  next  meeting  of  the 
-^oard  of  Trustees,  a  full  report  of  his  visit  to  European  schools. 

Mr.  Cobb  offered  the  following  preairble  and  resolution : 

Whekeas,  It  appears  upon  an  examination  of  the  accounts  of  the  Book-keep- 
^^>  that  in  some  cases  the  appropriations  of  the  March  meeting,  1869,  for  the  cur- 
^^nt  year,  were  insufficient,  and  in  others  excessive,  but  that  the  a^gc^^^^ 
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amount  appropriated  is  believed  to  be  nearly  sufficient  for  all  requirement, 
therefore,  be  it 

Besolved,  That  the  Regent  and  Book-keeper  be  authorized  to  re-arrange  ti] 
amounts  appropriated,  so  as  to  oover  all  the  necessary  expenses  for  the  cui 
rent  year,  ending  March  1st,  1870,  and  report  said  arrangement  inmiediateJj 
to  the  Treasurer. 

Carried. 
Mr.  Pickrell,  of  the  Farm  Committee,  presented  a  plan  of  t 
barn  for  the  Stock  farm,  explaining  that  he  had  been  nnable  t( 
get  the  specificationB  for  it,  and  conld  consequently  present  n( 
formal  report. 

On  motion  of  Mr.  Cobb, 
The  Farm  Committee  was  instructed  to  obtain  specifications  fc 
a  barn,  to  be  built  of  wood,  on  a  stone  foundation. 
On   motion  of  Judge  Brown, 
Voted,  that  the  Begent  be  authorized  to  purchase  the  seec 
needed  for  the  Yegetable  and  Flower  gardens,  and  also  such  Itor 
plants  as  he  may  deem  proper  and  necessary. 
On  motion  of  Mr.  Cobb, 

Bssolved,  That  $100  be  allowed  to  Prof.  Snyder  for  his  serrices  as  Assists 
Secretary  for  the  past  year,  and  that  a  warrant  be  drawn  for  said  amount. 

On  motion  of  Mr.  Goltra, 
Adjourned  to  meet  at  the  call  of  the  Begent, 

J.  M.  GREGORY. 
W.  F.  Buss,  Secretary. 


APRIL    MEETING,    1870. 

UNiTERsrrT  Building, 
UKBAJiA,  Illinois,  April  6th,  1870. 

Pursuant  to  call,  the  Executive  Committee  met  in  the  Begent 
oiEce,  at  4  P.  M.;  the  Begent  in  the  Chair. 

Present — Messrs.  Brown,  Cunningham,  Cobb,  Lawrence,  ac 
the  Begent. 

The  minutes  of  the  last  meeting  were  read  and  approved  •  siU 
which. 

The  Committee  adjourned  to  viait  t\i^  fwm. 
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BVENINa. 

The  Committee  convened  at  8  o^clock. 

Present,  in  addition  to  the  members  mentioned  above^  Messrs. 
Qoltra  and  Pickrell. 
The  Segent  read  the  Book-keeper's  statement,  as  follows : 

CUHBEirr    AFFBOFBIATION. 

Board  expense t $828  00 

Salaries 2,502  98 

Fuel  and  lightar 8200 

Stationery  and  printing 44  10 

Mechanical  Department 823  04 

Incidental  expense. 182  67 

Corresponding  Secretary's  salary 470  00 

Treasurer's  salary. 500  00 

Appropriation  for  unpaid  bills 482  87 

BTATB  AFFBOFBIATION. 

Horticnltnral  Department. 684  69 

Agricultural  Department 160  84 

Books  and  apparatus. 859  62 

Total  expenditures $6,060  81 

I  have  collected  for  the  Treasurer — 

Term  fees,  amounting  to $174  00 

Payment  for  coal,  from  students 87  72 

Total $261  72 

I  also  respectfully  present  to  you  my  account  for  petty  expenditures, 
wnounting  to  $27  44. 

There  were  advanced  by  me,  on  receipts  approved  by  Prof  Bliss,  $182  17, 
for  farm  labor. 

Very  respectfully, 

E.  SNYDER,  Book'Jeeeper, 

Judge  Cunningham  moved  to  pay  the  bill  for  farm  labor  out 
of  the  State  fund. 

An  amendment  was  offered  by  Mr.  Pickrell,  that  an  item  of 
^2  00,  for  repair  of  cistern,  be  charged  to  State  appropriation,  as 
^miDg  nnder  the  head  of  "  Improvements." 

A  division  of  the  question  being  called  for,  it  was  voted,  that 
^6  item  for  repairs  be  charged  to  the  State  Appropriation,  and 
that  the  labor  be  charged  to  the  General  Fund. 
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The  following  bills  were  then  audited  and  allowed  : 

March  10   O.  S.  Upetone,  fonn  labor,  and  repairing  cistern $192  ir 

**  11    Cuampaigu  Gas  Light  Co.,  gas  Hxtorea 18122 

"  "              '*                "               pipes,  etc 116  00 

*^  81    Fnller,  Finch  A  Fuller,  glass  for  greon-house 2i2  &4 

"  22    J.  J.  Thomas,  1  rotary  harrow 23  25 

**  S8    Elisha  Bldred,  lumber  for  garden  bam SOO  45 

•*  "    Union  Goal  Co.,  a  caro  of  coal 80  00 

April  6    B.  Snyder,  account  of  petty  ezpenae S7  44 

**  "    Prof.  Bliss,  postage  stamps 6  80 

"  "    Cobb&Warrener,  Norway  oats.... 26  00 

**  **   J.  Moore,  old  barrels  for  garden SOO 

It  was  ordered,  that  Mr.  Frank's  wages  be  fixed  at  $75  00  per 
month ;  and  that  he  be  charged  at  the  rate  of  $100  per  year,  for 
house  rent ;  and  that  the  Regent  be  authorized  to  allow  him  a 
garden  spot,  and  auch  other  needful  things,  as  a  pump  lor  the  cis- 
tern, and  shrubbery  to  adorn  the  grounds,  at  the  discretion  of  the 
Begent. 

On  motion,  it  was  ordered,  that  Norway  spruce  be  substituted 
for  Austrian  pine,  in  the  shelter  belt  on  the  south  side  of  the 
orchard. 

A  plan,  presented  by  the  Regent,  for  a  house  on  the  Experi- 
mental farm,  was  adopted,  except  that  it  was  ordered  to  be  hnilt 
two  stories  high,  with  such  changes  in  roof  as  the  change  in  plac 
might  require. 

On  motion  of  Judge  Brown, 

It  was  voted,  that  the  Regent  and  Mr.  Cobb,  be  authorized  to 
purchase  all  necessary  lumber  and  building  material  for  the 
buildings. 

On  motion,  it  was  ordered,  that  the  gardener's  barn,  and  the 
house  on  the  Experimental  farm,  be  built  by  the  carpenter  ol  the 
University. 

On  motion  of  Judge  Cunningham, 

It  was  ordered,  that  the  Regent  advertise  for  separate  sealed 

bids  for  the  stone  work,  carpenter  work,  painting,  and  excavation, 

(carpenter  work  to  include  plumbing),  for  the  farm  barn ;  these 

bids  to  be  filed  by  the  next  meeting  of  the  Executive  Committee. 

On  motion  of  Judge  Cunningham, 

It  was  voted,  that  when  the  committee  adjourn,  it  adjourn  to 
the  2d  Thursday  in  May  (12th). 
On  motion  of  Mr.  Pickrell, 
It  was  votedy  that  the  Chairman  (A  \Xi^  ¥\w«i.w^^  Committee  be 
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requested  to  secure  a  renewal  of  the  bond  of  the  Treasurer  of  the 
Fnivereity, 

On  motion  of  Jadge  Cnnningham, 
The  Facnlty  were  authorized  to  publish  such  a  catalogue  and 
circular,  and  in  such  number  as  they  may  deem  necessary. 
On  motion  of  Mr.  Pickrell, 
One  thousand  dollars  were  appropriated  from  the  General  Fund, 
for  labor  on  the  farm. 

On  motion  of  Jndge  Brown, 
It  was  voted,  that  the  Kegent  be  anthorized  to  take  such  steps 
as  may  be  necessary  to  secure  the  Walsh  cabinet,  and  prepare  a 
proper  place  for  it 
The  minutes  of  the  present  meeting  were  read,  and  approved. 
The  Committee  adjourned,  to  meet  as  provided  for  by  the  mo- 
tion previously  made  by  Judge  Cunningham,  on  the  2d  Thursday 
(12th)  of  May. 


MAY    MEETING  — 1870. 

Univebsity  Building, 
Urbana,  Illinois,  May  12th^  1870. 

The  Executive  Committee  met,  pursuant  to  adjournment,  at  4 
P.  M,,  in  the  Regent's  oflSce. 

The  members  present  were — Messrs.  Goltra,  Cunningham, 
Rckrell,  Wright,  and  the  Regent. 

The  Regent  read  statements  of  the  work  done,  since  the  March 
iQeetin^,  on  the  farms  and  gardens,  and  in  the  shop ;  and  pre- 
sented the  following 

BTATEMEKT  OP  THE   BOOE-EEEFEB  .* 

I  have  the  hoDor  to  respectfully  submit  herewith  the  expenditure  since 
the  last  meeting  of  the  Executive  Committee  : 

^ard  expense $124  15 

Salaries 1,649  96 

I'ann  labor 335  24 

Fuel  aud  liglits 61  00 

Stationery  and  printing 132  90 

Carpenter's  shop 196  33 

Mechanical  Department 88  33 


Bailding  repairs $100 

Incidental  expense. 177  Od 

Total,  from  corrent  appropriations |3|7(K)  9S 

Horticultural  Department $2,063  88  ^ 

Agricultural  Department 219  82 

Books  and  apparatus 864  56 

Total,  from  State  appropriation 2,637  21     | 

Total  amount $5,398  U 

Amount  reported  at  last  meeting $5,717  9S 

Total  expense  to  date $11,116  07 

The  following  collections  were  made  for  the  Treasurer : 

Fees  from  students $202 16 

Coal  from  students 84 15 

Sales  from  garden  and  hot- house 67  55 

Sales  from  farm. 2U  85 

Total $518  73 

Amount  reported  at  last  meeting 261  73 


Collections  to  date $780 

I  also  submit  a  list  of  bills  presented  for  auditing,  and  my  own  account  o^ 
petty  expenses,  amounting  to  $40. 

Very  respectfully, 

E.  SNYDER,  Boohheeper. 

The  following  bills  were  then  examined  and  allowed : 

Union  Coal  Mining  Co.,  2  cars  of  coal $80  OO 

Fuller,  Finch  &  Fuller,  glass  and  paint 86  54 

Hall,  Kimbark  &  Co.,  machinery 89  65 

T.  J.  Burrill,  sundry  expense 4  45 

Nast  &  Fleming,  8  cubic  yards  of  sand 6  25 

Joseph  McCorkle,  lots,  etc 13  34 

Beach  &  Co.,  coal  for  forge,  etc 21  25 

Thom.  Franks,  petty  expense •. 4  80 

E.  Snyder,  petty  expense 40  00 

Sam'l  Edwards,  bill  of  trees 425  35 

F.  K.  Phoenix,  bill  of  plants 79 10 

Douglas  &  Son,  bill  of  trees 4850 

W.  A.  Nourse,  •* 4335 

Lacon  Nursery  "  53  80 

Purdy  &  Hance,  bill  of  small  fruit 19  05 

Parker  &  Roye,  lumber 19  87 

Dr.  J.  M.  Gregory,  balance  on  books 12 13 
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The  Regent  stated,  that  in  accordance  with  an  order  of  the 
Board,  5,000  copies  of  the  Regent's  report,  made  to  the  Board  in 
March,  had  been  printed,  and  in  part  distribnted. 
On  motion  of  Mr.  Goltra, 

It  was  ordered,  that  the  matriculation  fees  paid  by  students, 
from  and  after  March  9th,  1870,  be  especialij  set  apart,  and 
doToted  as  a  fund  for  library  purposes. 
On  motion  of  Judge  Cunningham, 

It  was  ordered,  that  $25  be  allowed  Prof.  Barrill,  to  purchase 
materials  needed  for  the  cabinet  of  Natural  SQstory. 

A  proposition  of  students  Ricker  and  Oantrell,  to  make  a 
spring  wagon,  for  the  use  of  the  Horticultaral  Department,  was 
referred  to  the  Regent  and  the  Professor  of  Horticulture. 

On  motion,  the  Committee  took  a  recess. 


EVENING. 

The  Committee  convened  at  8  o'clock,  P.  M. 

Bids  for  the  excavation,  stone  work,  carpenter  work,  and  paint- 
injT  of  the  barn  on  the  Stock  farm,  were  opened. 

It  was  decided  to  defer  the  question  of  painting,  until  the  next 
meeting. 

On  motion  of  Mr.  Pickrell, 

It  was  voted,  that  the  parties  making  the  excavation,  and  fur- 
nishing the  stone  and  brick  work  for  the  basement,  be  required 
to  finish  the  same  by  tlio  let  of  July,  1870. 

Judge  Cunningham  moved  that  the  parties  doing  the  carpenter 
work  be  required  to  finish  the  same  by  the  1st  of  September, 
1870. 

Carried. 

On  motion  of  Mr.  Goltra, 

It  was  voted,  that  the  barn  be  painted  with  three  coats  of  paint, 
the  University  furnishing  the  material;  and  that  the  time  for  put- 
ting in  bids  for  the  painting  bo  extended  to  the  time  of  the  next 
meeting  of  the  Executive  Committee,  June  7th,  1870. 
On  motion  of  Judge  Cunningham, 

It  was  voted,  that  the  painting  should  be  done,  as  wanted,  du- 
ring the  progress  of  the  work,  and  shall  be  entirely  fiimBlhe^  \i^ 
the  Ut  of  October,  1870. 

—17 
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On  motion  of  Mr.  Pickrell, 
It  was  ordered,  that,  inasmuch  as  all  the  bids  for  the  work  od 
the  barn  were  found,  on  examination,  to  be  incomplete,  they  be 
all  rejected. 

Mr.  Goltra  moved  that  the  whole  matter  of  the  contracts  for 
building  the  barn  be  referred  to  a  committee,  consisting  of  the 
Eegent,  Mr.  Griggs  and  Judge  Cunningham,  with  power  to  act. 
Carried. 
On  motion  of  Judge  Cunningham, 
It  was  ordered,  that  a  contingent  fund  be  placed  in  the  hands 
of  Prof.  Snyder,  to  meet  incidental  expenses. 
On  motion  of  Mr.  Pickrell, 
It  was  voted,  that  the  salary  of  the  Corresponding  Secretary  be 
paid  quarterly. 

Judge  Cunningham  moved  that  the  next  meeting  of  the  Com- 
mittee be  held  on  Tuesday,  June  7th. 
Carried. 
On  motion  of  Judge  Cunningham, 
The  Regent  and  Faculty  were  authorized  to  prepare  and  cause 
to  be  printed,  in  such  manner  as  they  sec  fit,  certificates  of  scholar- 
ship for  the  first  or  full  grade  and  of  the  partial  ^n-ade. 
Minutes  of  the  present  meeting  were  read  and  approved. 

On  motion  of  Mr.  Goltra, 
The  Committee  adjourned  to  Tuesday,  June  7th. 


JUNE    MEETINC^ 

Univkrsity  Bun.DiNG, 

Ukjiana,  June  7,  1870. 

The  Executive  Committee  met   in    the  Regent's  office  at  OJ 
o'clock,  A.  M.,  the  Regent  in  the  Chair. 

Present — Messrs.    Brown,    Cobb,    Cunningham,    Goltra   aiic 

Wright. 

The  Regent  read  a  report  of  work  done  in  the  shop  since  tli< 
last  meeting. 

The  committee  to  whom  the  contracts  for.  building  the  barn  oi 

Stock  farm  bad  been  referred,  reported  that  thoy  had  made  a  con 

tract  with   Dickinson  &  Collier,  to  do  W\^  ^i^xv^a^^ax^  >«Qtk  fo 
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1,500 ;  with  Coruelins  Sallivan,  to  make  the  excavation  at  35 
entB  per  cubic  yard ;  and  with  Mr.  Plank,  to  do  the  brick  and 
:oDe  work. 

The  committee  reported  further  that  they  employed  Mr.  James 
^llangee  to  saperiotend  the  building  of  the  farm  bam  and  other 
QildlDgs,  to  be  erected  this  summer.  Mr.  J.  Bellangee  has  agreed 
)  remain  on  the  grounds  during  vacation,  and  give  his  personal 
aperintendence  to  the  work,  for  $200. 
On  motion  of  Judge  Brown, 

It  was  voted,  that  the  action  of  the  committee,  in  employing  Mr. 
kllangee  be  approved. 

The  Regent  then  read  the  Book-keeper's  report,  as  follows : 

I  hare  the  honor  to  herewith  submit  to  you  the  following  statement  of  ex. 
)eiiditxLre8,  since  the  last  meeting  of  the  Executive  Committee : 

^mrent  funds : 

Boird«zpeiise $89  S5 

SHariM 1,48S  80 

Fueland  light 86  60 

Bflilding  and  repairs 146  89 

Mechanical  Department 188  88 

Cirpenter  shop 88  88 

Finn  labor 186  64 

Incidental  expenae 160  46 

^tate  appropriations : 

Agrlcoltaral  Department $T6  65* 

Horticnltnral  Department 961  04 

Ubrify  andapparatna 614  44 

Total $8,846  87 

Reported  last  meeting 11,116  07 

Total  expenditures  to  date $14,968  94 

^f  which,  from  current  ftinda 9,682  45 

O^which,  from  State  appropriation N830  49 

I  have  made  the  following  collections  for  the  Treasurer : 

J'rom  Unlrerflty  Carm,  for  produce  sold $44  18 

^m  UnlTcrsity  gardens,  for  vegetable  and  flower  sales 74  07 

Pecicoaected  from  students 151  60 

CDllected  for  coal 0  75 

$279  48 

loclosed  please  find  also  list  of  bills  presented  for  payment,  and  my  own 
^connt  of  petty  expenses,  amounting  to  $56  55,  which  leave  in  my  hands 
'^S  45  from  the  contingent  fund  of  $76. 

I  would  respectfully  beg  that  this  bill  be  allowed— which  would  again  re- 
P^pQLsh  the  contingent  fund  to  the  amount  established. 

E.  SNYDER,  Hook'l^eeper. 

The  Book-keeper's  account  of  $56  65  was  then  audited  aiid  vvV 
^Wed,  leaving  i/2  bis  bands  an  undiminished  fund  of  $15  lot  \tve\- 
mtal  expenses,  between  this  and  the  next  meeting. 
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^he  foliowiog  bills  were  then  audited  and  approved  : 

f*aller,  Fl&ch  A  Fuller,  oil  and  palate $68  33 

C.  O.  Lamed  A  Co.,  hardware  and  repairs 40  4S 

C.  F.  A.  Hlnrichs,  Inaecs  pint 5  so 

A.  8.  DaTiib  double-ahorel  plow  * 6  M 

Chaddoa A Heaae, aawing  timbers 103S 

Daild Ford, eastings  fi>r engine SIS 

HoTeyACa,blnegraasseed 2SS 

B.  V.  Peterson,  atatiaoery  and  crayons 16  TO 

Angle  A  Sabtn,  aeeds  and  tile SSTB 

Champaign  Gas  Co.,  gas  for  Hay,  1870 9  80 

F.  M.  A  A.  ATey,  bUcksmithing 10  80 

Western  Fire  Bztingaish^r  Co.,  8  Babcock  exUngnishers 18S  06 

On  motion  of  Jndge  Brown, 

It  was  ordered,  that  Prof.  Stuart  be  authorized  to  purchase  the 
apparatus  embraced  in  the  list  presented  by  him,  and  such  other 
apparatus  and  articles  for  the  laboratory,  within  the  limits  of  the 
appropriation,  as  he  should  think  proper. 
A  motion  of  Judge  Brown, 

That  the  Regent  and  Professor  of  the  Mechanical  Department 
be  authorized  to  purchase  such  material  as  may  be  needed,  not  ex- 
ceeding the  appropriation,  was  carried. 

The  bids  for  painting  the  farm  barn  were  then  opened,  and  the 
contract  was  awarded  to  J.  H.  Dowell,  a  student  of  the  University, 
at  $100  for  the  job,  the  glazing  at  1^  cents  per  light. 
On  motion  of  Judge  Brown, 

It  was  ordered,  that  warrants  be  drawn  in  favor  of  the  Regent, 
and  such  of  the  professors  as  desire  it,  for  their  salaries  for  the 
months  of  June,  July  and  August,  1870 ;  and,  if  agreeable  to  them, 
we  would  be  gratified  if  they  would  employ  as  much  time  and  ef- 
fort as  they  can  spare,  during  the  vacation,  in  making  known, 
throughout  the  State  and  wherever  else  they  may  happen  to  be, 
the  plans  and  advantage  of  the  University,  with  a  view  of  attract- 
ing students  to  it. 

On  motion  of  Mr.  Cobb, 

The  wages  of  students  working  on  the  farm  were  fixed  at  $23 
50  per  month,  for  the  three  months  of  vacation. 

Twelve  o'clock  had  arrived,  and  the  committee  took  a  recess  (or  . 
dinner  and  visiting  the  farms. 
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Afternoon. 

ih(j  (Jommittee  cbnvened  at  2^  o'clock,  P.  M. 

On  motioD, 
The  following  resolation  was  adopted  : 

Emlted,  That  Dr.  H.  J.  Detmer  be  employed  to  give  courses  of  lectures 
OD  Veterinary  Science,  and  to  conduct  a  clinic,  prepare  skeletons,  and  do  such 
other  teaching  as  he  may  be  required  to  do,  during  .the  winter  term  of  1871, 
and  that  his  compensation  be  fixed  at  $600. 

On  motion  of  Jadge  Ganningham, 
It  was  voted,  that  Mr.  James  Bellangee  be  employed  the  coming 
year  at  $1000  per  annum,  with  $200  extra,  for  work  in  vacation, 
as  previously  provided  for. 

On  motion  of  Jadge  Cunningham, 
It  was  voted,  that  Kobert  B.  Warder  be  employed  for  the  com- 
ing year,  at  a  salary  of  $600. 

On  motion  of  Judge  Brown, 
It  was  voted  that  Mr.  H.  M.  Douglas  be  employed  for  the  next 
jear,  at  a  salary  of  $1000,  to  take  charge  of  the  library  and  ren- 
der such  services  in  teaching  as  may  be  necessary. 
On  motion. 
It  was  ordered,  that  the  Regent  cause  to  be  purchased  such 
amount  of  cadet  gray  cloth  as  he  may  deem  necessary,  and  that 
finch  fabric  be  sold  to  the  students  at  cost. 

The  Regent  then  presented  the  following  communication  t'roin 
Prof.  Bliss : 

To  tJu  Regent  and  ExemUine  Committee  of  tJie  1. 1.  U, : 

I  am  compelled,  by  the  requirements  of  my  own  business,  to  resign  my  place 
M  Professor  of  Agriculture,  to  take  effect  at  the  end  of  my  year,  and  have 
thought  it  best,  at  the  same  time,  to  tender  my  resignation  of  the  Recording 
Secretaryship,  to  take  effect  at  once,  because  the  improvements  to  be  carried 
forward  this  summer  will  make  it  desirable  that  the  countersigning  officer 
should  be  at  the  Uniyersity,  constantly,  during  vacation,  while  I  shall  neces- 
sarily be  away  much  of  the  time. 

Respectfully, 

W.  P.  BLISS. 

The  resignation  of  Prof.  Bliss  was  accepted,  and  the  following 
fesolution,  offered  by  Judge  Cunningham,  was  adopted  : 

Ite$olvedj  That,  in  accepting  the  resignation  of  Prof.  Bliss,  this  Committee 
'lesire  to  express  the  high  sense  entertained  by  the  University  of  his  qualifica- 
tions as  an  educator  and  a  gentleman ;  and  that  the  best  wishea  oi  l\i^  m^iw* 
^m  of  this  Committee  will  follow  him  on  hia  retirement. 
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On  motion  of  Judge  Cunningham, 

Prof.  E.  Snyder  was  appointed  Recording  Secretary,  h 
vacancy  made  by  the  resignation  of  Prof.  Bliss. 

The  Committee  then  took  a  recess  to  hear  the  addre 
Bateman,  in  the  University  chapeL 

After  which  the  Committee  adjourned. 
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hn,  1851 

.  F.— Die  landwinhschaa  und  das  Capital.    Wiesbaden  J860 

Der  Wleneubau.    Nebst  einem  anhang  Uber  die  Sntwasserong. 
Illnstrirt.    Braunschweig,  1866 .....\ 

Cultnr-Ingenlenr.    Pol jtechnfsche  Kenntnlsae  und  Laiid^\i\3i-> 
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rural  economy.   New  York,  1862 
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Keports  en  the  Dissstrons  Effects  of'tiie  Destruction  of  Trees'tn  Wlsconiin.*  Lapha'm, 

Knapp,  Crocker.    Atwood,  1867 .^ 

Reports  of  Commissioner  of  General  Land  Office  for  1867.    Wsahln/rton.  1867  

Reports— See  ''CommlBSioner,"  <*Iowa,"  ''Michigan,''  **Mi«souri,"  '*Ohio,*'  "Pateni 
Office.'' 

Riley,  C.  v.— First  Annual  Report  of,  in  Missouri  Agrionltural  Report  for  1868 

Ronna,  A.— Les  Industries  Agricoles.  75GraTUres.    Paris,  1869 

Rooserelt,  R.  B.— Fire  Acres  too  Much.    The  attractions  of  the  Coontr^.    Profit  and 

loss  In  amateur  Farming,  4h:.    Harper,  1859 

Roasell,  Robert— North  America :  its  Agricoltnre  and  Climate.    Edinburgh.  1857 

Schnltx,  Fleeth,  C— Der  rationelle  Ackerbau,  die  Ergebnlse  der  Naturiorschnng. 

Berlin,  1856 ".. 

Solly,  Edward—Kursl  Chemistry:  introduction  to  the  study  of  the  science  as  related  to 

Agriculture.    Philadelphls,  1802 

^teplhina  H.— Book  of  the  Farm:  with  notes  and  remarks  by  John  H.  Skliiuer.  Moore, 

1867 ! 

f^t<wart,F.  L.—J<orghnm  and  its  Products.    Lipplncott.  18tt7 

Tlionias,  J.  J.— Farm  Im])lement8  and  Machinery :  with  principles  of  their  conj«truc- 

tionand  me.    Judd,  1869 

Todd,  8.  K.— American  Wheat  Culturist.    Practical  treatlne  on  the  culture  ol  wheat. 

NewYork,18«H 

"       "       Young  Farmer's  Manual.    Manipulations,  laying  unt,  buildlugH,  tools, 

Ac.    Woodward,  1870 

i^i[Utfactlons~>8ee  "Illinois  and  American  Institute." 

^1.  J.— Hon>e-Hoeing  Husbandry:  treatise  on  the  principles  of  vegetation.    Intro- 

^  dactlon  by  Wm.  C^bbett.    London,  1829 

^&er,  J.  A.— Cotton  Plauters'  Manual :  compilaUou  of  facts  on  culture,  natural  hls- 

^   tory,  analysis,  Ac.    Sazton,  1867 

.ll'k  G.— L?8  Engrais  chtmiques.    Entretiens  donne«i  h  Vincennef,  18<>9 

^arbg  Q.  B.— Dralnmg  for  Profit  and  Brainim;  for  Health.    Illastrated.   J  udd,  1867. . 
"beeler,  J.  T.— Madias  Tcrsns  America.    Etand-book  to  cotton  cultivation.    New 

York,lS«M; i        1 

"llson,  ti.  M.— l-'armer?'  Dictionary;  or,  Cyclopaedia  of  A^ricnltuie.     Edinburgh,; 

^  1988 !        2 

Woodward,  U.  E.— Architecture  and  Rural  Art.    No.  I.  Cottasesand  Fann  Houses.! 

Woodward,  1867 2 

•'  '*        Architecture  and  Rural  Art.     No.  II.  Suburban  and  Country! 

HouscH.    Woodward,  1868 i        1 

Atdrew?,  G.  H.— Rudimentary  Treatise  on  Agricultural  Eudneering.    Illuetratcd. 

Wcale,  1»S2 2inl 

Daabeny,  C— Lectures  on  Roman  Husbandry.  The  syntem  of  Agriculture,  treatment 

of  animals,  and  horiiculture.    Behn,  1887 1        1 

DoBreuil— The  i:k;ieutiflo  and  Profitable  Culture  of  Fruit  Trees.    Adspted  for  Euglish 

cultivators,  by  W.  Warble.    London,  186:2 i        1 

I'armer's  Mafzazine :  May,  1SS4.  to  December,  1867.    London,  1H34-67 1      67 

Ptrmer's  nighland  and  Agncultural  Society  of  Scotland,  Tnui^actiout  oi,  July,  1843,  i 

lo  March,  15«65.    Blackwood,  1845-66 j      U 

Joamal  of  Aj^riculture.    July,  1845,  to  April,  1866.    Loudon I      1*2 

McComble,  W .—Cattle  and  Cattle  Breeders.    RevlBcd .    London,  1869 i^       A. 

Morton,  J.  C— A  Cyclopedia  ef  Agrlcultnre;  practical  and  i>cientiflc:  Ibe  l\\eoT\,  utX. 
and  business  of  tmrnlDg  practical fy  treated.    Biackle,  1866-6^ ', , .      \ 

—18 
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TitlM  of  Books.  'yoi; 


I. 


HomnouLnma: 

AUeo,  J.  Fii^k— Frtctical  Tieatlae  on  the  Ooltore  and  Treatment  of  the  GnpcTine. 

Moore,  1868 

Amorican  HortlcnJtiml  AnnnaL    Illuatratod.    Jnddt  1868 

American  Boee  Cnltarlat:  practiMl  treatJae  on  propagation,  cultivation  and  manage-l 

mentoftheBoae.   Saxton 

Baknr,  C  R.— Practical  and  Bdantlflc  Froit  Onltnre.   Lee.  18M ; 

Beedier.  H.  W.— Plain  and  Pleasant  Talk  alxmt  Fnilts,  Fiowers  and  Farming.   New 

Torfc,18S8 

Brack,  Joeepb— New  Bockk  of  Flowers.  Jadd,1866 

*•         "        The  Flower  Garden.   Jndd,  1865. 


Bnrr,  T.— Field  and  Garden  Vegetables  of  America,  with  description  of  1,100  apedes 

and  Tarleties.   Boston.  1865. ' 

Chorlton,  W.— American  Grape-grower's  Guide :  practical  treatise  on  caltlvadon  of  the  '■ 

Grapevine.    Jndd,  1802. i 

CSlarke.  0.  C— Adam  the  Gardener.   Boston,  1848 , ' 

Cobbett,  Wm.-^merican  Gardener:  treatise  on  gardens  and  green-hooses.    Saxtoc,: 

1818  ■ 

Cobbett,  Wm.— The  Woodlands :  planting,  care,  nses,  and  cutting  of  loresfc  trees.  Lon- 
don, 180 

Cole,  8.  W.   American  Fruit  Book:  with  description  of  best  Tarleties  of  fhiit.    Boa- 
ton,  1819 

Cope, F.J.   See **Gr»pe (^nestion." 

Downing,  A.  J.   ConntiT  residences :  with  notices  and  principles  of  the  art  of  Sural 

Architecture.   Putnam.  1860 ■ 

(«  («      Fruits  and  Fndt  Trees  ofAmerlca.    Revised  and  corrected  bj  Ghas. 

Downing.    Wiley.l86T I 

Second  revision,  with  large  additions.   Wiley,  1868 

Cottage  Berfdences  and  Cottage  Grounds:  with  many  dealgns. 

Wi6y,1868. 7!Ti...~..... 

See  **Loudon  Mrs.'* 

Rural  Essays:  Hortisnlture  and  Landscape  Gardening.    Bdlted  by  &  i 

W.  Ourtls,  with  memoir.   New  York.  1860 .j 

Eastwood,  B.   Complete  Xanual  for  Cultivation  of  the  Cranberry,  with  dasolptlan  of 
best  varieties.   Judd,  1866 


f< 

41 

<• 

4k 

II 

14 

44 

»t 

Elizabeth,  Charlotte.   Floral  Biography :  or,  Chapters  on  Flowers.    New  York,  1810 . . 

''  *'  The  Flower  Qaraen;  or.  Chapters  on  Flowers.  Sequel  to  Floral 

Biography.   New  York,  1840 

Elliott,  F.  B.    Western  Fruit  Book;  or,  American  Fruit  Grower's  Guide  for  the  Or- 
chard and  Fruit  Garden.    Judd,  1860 ', 

'*       *'       Popular  Deciduous  and  Evergreen  Shrubs,  for  planting  In  Parks,  Gar-i 

dens  and  Cemeteries.    Woodward,  1868 

Field,  T.  W.    Pear  Culture.    Manual  fbr  the  propagation,  planting  and  managenkenti 

of  the  Pear  Tree.    Moore,  1869 ! 

Flagg.  W.  J.    Three  Seasons  in  European  Vineyards :  vine-culture,  wine-msldng  and 

wine-drinking.    Harper,  1869 i 

Forbes.  J.    Hortns  Wobumensis.    Catalof^ue  of  6,0U0  plants  cultivated  at  Woboni; 

Abbey.    London,  1888 

Poller,  A.  S.    Grape  Culturist:  treatiro  on  the  cultivation  of  the  native  Grape.    Judd, I 

IWt i / 

Grape  Question,  Both  Sides  of:  by  Wm.  Saunders,  F.  J.  Cope,  and  J.  M.  McMinn.|/ 

Saxton,  1860 ' 

Harrison.    Soe ''Horticultural  Register." 

Hendereon,P.    Gardening  for  Profit.    Judd,  1867 

Hooper,  E.  J.    Western  Fruit  Book.    Moore,  1867 

Hoopes,  J.    Book  of  Evergreens:  practical  treatise  on  the  Coniferas.    Illustrated — 

Judd,  1868 

Horticultural  Register.    Edited  by  Joseph  Paxton,  Wm.  Harrison,  and  James  Main- 
London,  1881-86 

Humphreys,  H.  N.    River  Qardeup.    London.  1857 

Husmann,  G.    Cultivation  of  the  American  Grape,  and  the  mannfacture  of  AmericaL^_ 

wiaes.    Woodward,  1868 

Johufon,  G.  W.    Cottage  Gardener.    London,  1849-69 ^ 

Kexnp,  XL    How  to  lay  out  a  Garden,  with  numerous  plans,  sections,  and  sketches 

Wiley,  1860 - 

Leuchara.  R.  B.    Practical  Treatise  on  Hot-houses.   Judd,  1850 ...    - 

Undley,  John.    Theory  of  Horticulture,  with  uotes  by  A.  J.  Downing.    Wiley,  1868.  - 
Loudon,  J.  C.    Gardener^s  Magazine,  and  Bexister  of  Rural  and  Domestic  mprovo" 
ment.    Longman,  1886-^0 •' 

**       '*        Landscape  Garaening  and  Architecture  of  Repton.   Notes.    Ulostr*', 
ted.    Longman,  1840 / 

*'       "        Villa   Gardener.    Illustrated  by  nnmeroud   engravings.    Edited  by^ 

Mrs. Loudon.    London,  1860 

<•        The  Horticulcurist;  or.  the  Culture  and  Management  of  the  Kitdten,/ 
Fruit,  and  Forcing  Garden.    Bohn,  1860 ■- 

*'      Mrs.    Gardening  for  Ladies,  and  Companion  to  the  Flower  Garden.    Editea| 

by  A.  J.  Downing.   Wiley,  1853  1 
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Titles  of  Books. 


No. 
VolB. 


floRinrLixrwB— Ooniinned. 

Jlilo,  James.    See  "Hortlcaltnral  Register.*' 

McDonald,  Alexander.    Complete  Dtctlonaiy  of  Practical  Gardenfnff.    London,  1807. . 

3IcMahou,  Bernard.   American  Gardener's  Calendar.    Elerentli  eution.    Rerlaed  by 
J.  Jay  Smith.    Llpptncott,  18ST 

Mcintosh,  Charies.  Book  of  the  Garden.  Tol.  1,  Stmctoral;  Vol.  a,  Cultural.  Black- 
wood, 185»-5 

McMinn,  J.  Jl.    See  *<Grape  Question.'* 

Mead»  P.  B.   Elementary  Tieatlee  on  Amerteaa  Grape  Cvltore  and  Wine  Making. 
Harper,  IMT 

Meehao.  T.    American  Haudpbook  of  Ornamental  Trees.    Llppincott,  1808 

Motir,  F.    TheGrapeTlne;  saeotifle  treatise  on  its  manaftement.    Translated  from 
the  German  by  uorticola.    Jndd,  1867 

My  Vfney  wd  at  Lakerlew.    By  a  Western  Grape^power.    Jndd,  1866 

Pardee,  B.  G.    Complete  Manual  for  the  CnltiTation  of  the  Strawbeiry,  with  descrip- 
tion of  best  ranetles.    Moore,  1858 

Pinoaia,  S.  B.    The  Rose;  its  history,  poetry,  cnltnrf,  and  claasifleation.    Wiley,  1856 

Ptxton,  Joseph.    See  "HorticuHnral  Register.'*^ 

Phin,  John.    Op4*n  Air  Grape  Caltnre:  practical  treatise  on  the  culture  of  the  Tine, 
with  Thom^ry  system  of  culture.  'Sheldon,  1867 

Quim-P.  T.    Pear  Culture  for  Profit    NewYork,186» 

Kindoiph,  C.  J.    Parloz  Gardener.    Translated  from  the  French.    Boston,  1881 

Bedding,  C.    History  and  Description  of  Modern  Wines.    Third  edition.    BohnM861 

R*Ters,Thomas.    ivlfniatnre  Fruit  Garden;  <»r,  the  Culture  of  Pyramidal  and  Bush 
Frutt  Trees.    Judd,1886 

Bobtnon,  W.    Parks,  Promenades  and  Gardens  of  Paris.   400  illustrations.    Murray, 
1869 

Stmidera,  Wm.    See  '*Grape  Question." 

i^hsntk,  P.  A.    Gardener^  Text-Book,  with  directions  upon  the  formation  and  man- 
agement of  the  Kitchen  Garden,  Ac.    Judd,  1851 1 

Stewart,  Sir  H.    Planter's  Guide.   Besay  on  the  best  method  of  glTlsg  effect  to  Wood ' 
by  tran splanting.    Blackwood,  1848 » 

Strong,  W.C.    Culture  of  the  Grape.    Boston,  1866 

Thomas,  J.  J.    Fruit  Culturtst;  adapted  to  Climate  of  Northern  States,  with  direc- 
tions for  management  of  the  Orchard.    New  York,  1646 

TrtDsactions  miums  State  Horticultural  Society  for  1868-4-5-6-7-8.    Alton  and  Ghi- 

,^  cago,1864-« 

^vtrder,  J.  A.    American  Pomoloii^.    Apples.    890  Illustrations.    Judd,  1867 

"         *'       Hedges  and  EvergrecxiB.    Complete  Manual  for  the  United  States. 

Moore,  1858 

^Vood.  J.  G.    OarGarden  Friends  and  Foe8.    Boutledge,  1864 

^Voodward,  G.  B.  A  F.  W.    Woodward's  Graperies  and  Horticultural  Buildings. 
Woodward,  1865 


New 


*•  AL  HUSBAIVDST I 

-^Uen^L.  F.    American  Cattle;  their  HLBtory,  Breeding,  and  Management. 

York,  1868 

"    R.  L.    History  and  Description  of  the  Horife,  Mule,  Cattle,  Sheep,  Swine,  Poul- 

trv,  and  Farm  Dogs.    Jndd,  1847 

^^raiataire,  Geo.    The  Horse :  how  to  Feed  Him,  avoid  Disease,  and  saye  Money. 

■  London,  1868 

^3«ment.  C.  N.    Rabbit  Fancier.    Treatise  on  Breeding,  Rearing,  Management,  &c., 

ofBabbits.    Judd,1855 

'*  **       American  Poulterer's  Companion.    A  practical  Treatise  on  Breeding, 

Rearing,  and  general  Management.    Illustrated.    Harper.  1867 

-^Jook  of  Home  Pets.    How  to  Rear  and  Manage  Birds,  Rabbits,  Bees,  Ponies,  Ac, 

London 

-Brandt,  Louis .    Infallible  Guide  to  dlscoTcr  the  Age  of  Horses.   New  York,  1867 

Browne,  D.  J.    American  Poultry  Yard.    Saxton,  1860 

"  **        American  Biid  Fancier.    Breeding,  Rearing,  Management,  Ac,  ofj 

Birds.    Jndd,  1850 

Ulster.    See  ^'Farmer's  Barn-book." 

Complete  Grazier:  or.  Farmer's,  Cattle-breeder's,  and  dealer's  Assistant.  By  a  Lin- 
colnshire Grazier.    London,  1833 

CorUs,  John.    Farm  Insects:  Natural  History  and  Economy  of  Insects,  Injurious  to 

Crops  of  GreatBritain  and  Ireland.    Blackie,  1860 

Dadd.  G.  H.    American  Cattle  Doctor.  Judd,  ISM 

'*  Modem  Horse  Doctor.    Causes,  Nature,  and  Treatment  of  Diseases  in 

Horsei*.    Judd 

Darwin,  Chai*.    Variation  of  Animals  and  Plants  under  Domestication.    Judd,  1868. . . 
Du  Hnys,  Charles.    The  Percheron  Horse.    lUnstrated.    From  the  French.    Judd, 

1868 

Fanner^s  Barn-book,  by  Clater,  Youatt,  Skinner,  and  Mills.    LIpplncott,  1866 < 

Flint,  C.  L.    Milch  Cows  and  Dairy  Farming,  Management,  &c.,  of  Dairy  Stock.  Boa- 
ton,  1867 

Gaecon,  Francis.   TreBtJse  on  Milcb  Cows:  Qaalltj  and  Quantity  of  "M^Vk  am  Cow 
wUJ^T».    Jadd,  18S7,. .,..,..,, 
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Titles  of  Booki. 


No. 
Yob 


Ahiicu.  Hubbakvvt— Ckmtinned. 

Harris,  T.  W.    Treatise  on  some  of  the  Insects  Injarioas  to  Vegetation.    Edited  by 

C.Ii.  Flint.    Oroe1>7,1889 

HerbertLH.  W.    Hints  to  Horse  Keepers.  Manual  tor  Horsemen.  Chapters  on  Moks 

andPonles.    Jadd,  18S9 

Hooper,  J.  J.    Doff  and  Onn.    A  few  loose  Chapters  on  8bootin|;,  with  Anecdotes  and 

IncideDts.    Joad,  1856 

Hai»h,  RoberL    Bees;  their  Natural  History  and  General  Management.    Bohn,  1844 
LangsUoth,  L.  L.    PiacUcal  Treatise  on  the  Hive  and  Honey  Bee.    Illustrated.    Lip-' 

plncott,  1965 

Low,  Darld.    Domesticated  Animals  of  the  British  Islands.    Natural  Histoiy,  Form, 

Breeding,  Ac    Longman,  1845 

Martin.    See  **Touatt  and  Martin.'' 

Mayhew,  Edward.    Illustrated  Horte  Doctor.    Accounts  of  various  Diseases,  Tres^i 

ment.  Prescriptions.  Ac.    Appleton,  186T 

Mills.    See  "Farmer^  Bare  BooL".  I 

Morrell,  L.  A.    American'Shepherd.    History,  Breeds,  Management,  and  Diseases  of 

theSheepC    Harper,  1857 

Morton.    Se*  "Voterlnariau." ! 

Norris,  Thaddenn.    American  Vi*h  Culture.    Breeding  and  Hearing  of  Trout,  Sabnoa, 

Shad,  Ac.    Philadelphia,  1868 | 

Poultry  OS  a  Meat  Supply.   Being  Hints  to  Hen-Wives  how  to  Bear  and  Manage  Ponl-; 

try.    EdJnburg,  1866 

(^ulnby.  M.    Mysteries  of  Bee-keepinf  Bnlamod.    Jndd,  1865     

KandMi,  H.  8.    Sheep  Husbandry.    Breeds,  Management,  Breeding,  and  Diseases. 

Judd,1860 

Randall.  H.  8.    Fine  Wool  Sheep  Husbandry.    Road  before  the  Agr.  Soc.,  Feb.  12,= 

186S.    Judd.  1865 

Richardson,  H.  D.    Dogs.    Origin,  Varieties,  Management,  and  Treatment  nnder  Dis-, 

ease.  Jndd i 

Riley,  Hanrey.  The  Mule.  Treatise  on  Breeding,  Training,  and  Uses.  New  York.  1867; 
Sannders,  S.  M.    Domestic  Poultry.    Breeds,  Characteristics,  and  History.    Jndd,, 

1869 ' 

Seller,  Wm,    Phy*iolocy  at  the  Farm  in  aid  of  Rearint;  and  Feeding  Stock.    By  Wm. 

8.  and  H.  Stephens.    Blackwood,  1867 

Sheep.   BreiidK,  Munagemeut  and  Diseases,    i^oc.  lor  DIQ*.  of  Useful  Knowledge.  Lnn- 

don,  1837 

Simoudrt.    See  "Veterinarian.'* 

Simpson,  J.  C.    Horse  Portraiture.    Brcedintr,  Rearing,  Triininjr,  and  Mana;;ement 

of  Trotters.    New  York,  1H68 i 

Skinner.    Sec  "Farmer's  Bam  Book." 

Si)ooner.    See '*YouattandSpooner." 

Stephens,  Henry.    See  **Seller,  Wm." 

Stewnrt,  Johu.    Stable  Book.    Treatise  on  M»uair?ment  of  llorpoH,  CouHtrucUon  of 

Stables,  Ac.    Judd,  1855 

Tegetmeier,  W.  B.    The  Poultry  Book.    Illustrated  in  colon*.    Routledge,  lSti7 

Tht>mson,  K.  D.    Experimental  Researches  on  the  Food  of  Animals  and  the  Fattening 

of  CAttle.    Jodd,  1865 

Veterinarian.    Monthly  Journal  of  Veterinary  Science.  Edit4?d  by  Profs.  Morton  ASi- 

monds.    Loc^mau,  1828-04 

Walsh,  J.  II.    The  Horj>e  in  the  Stable  and  Field.    Vnrieties,  Management-,  Anatomy, 

Physiology,  Ac.   Routledge,  186(» 

Watson,  J.  8. — ^Reasonicg  Power  In  Animals.    London,  1867 

White,  J.— Improved  Art  of  Farriery;  compiled  from  works  of  J.  White— W.  H.Rosscr. 

Bohn,  1857   

Yonatt,  Wm.—S beep:  Breeds,  Manaj^emcnt,  DiseascF.     With  remarks  on  Sheep  id 
the  United  State*— Tiidd,  1865' 

**          "      The  Horse ;  with  Treatise  on  Draaght.   Revised  and  enlarged— Walker 
Watson— Appleton,  18G6 

'*      and  Spooner— Tonatt  on  Structure  and  Pbeases  of  the  Uorsc;  with  remedfe.s. 
W.  C.  Spoooer— Judd,  1830 

*'       and  Martin— Cattle ;  W.  C.  L.  Martin— Breeds,  Management  and  Diseases   - 

Judd,  1861 ... 

'*  **        The  Hog;  Breeds,  Management,  Feeding,  Medical  Treatment  o^ 

Swine.    Jndd,  1855 — 

"       Wm  .—Sec  Farmer's  Farm-Book — 

Ms^^uAMcs  AND  Bnoinkkriico: 

Alsop,  Samuel— Treatise  on  Surveying;  with  Treatise  on  Logarithms  and  Plane  Trig — 

onomeiry.    Philadelphia,  1854 - 

Bakewell,  Frederick  C— Great  Facts:   History  of  Remarkable  Invenlioos.     Kevv' 

York,  1860 - 

Becker,  Q.  J— Ornamental  Penmanship;  A  Series  of  Analytical  and  Fluishcd  AlphS'^ 

bets .' 

Bcckmann.  John— History  of  Inventions,  Dlscoverle'*  and  Origias,  from  the  German-, 

Bohn,  IBM ../ 

Bigeiow,  J. — The  Useful  Arts  cornddered  Vn  toniieclXou  n9\v\\  \.\i«>  K^Weatlous  of  Scl-/ 
cnce.    Harper,  1863 ^ 
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Titles  of  Books. 


No. 

Vota. 


JrErHinos  Ain>  ERQuiicEsiHa — OontiDned : 
RoQttn,  A.— See  "Conn  elementaire  de  Phyeiqae.*' 

Brewfltrr,  Sir  Dftvid— Lettera  on  Natural  Matcic,  addressed  to  Sir  Walter  Scott    Mur- 
ray. 1SS8 

"            "            Ttie  Btereoecoi)e:  its  History,  Theory  and  Construction.    Mur- 
ray, 18M. 

CsDspiu.  Francis— Practice  of  Handtuminir  In  Wood,  Ivory,  Shell,  etc.,  with  Appen-' 

a\x  on  Ornamental  Turning.    Spoil.,  1861 1 

( aroenter,  Dr— See  **Ck>rrelation  acd  ('onserration  of  Forces.'* i 

CI>iI  Engineer  and  Architects'  Jou mal,  from  1887  to  1868.    London I      26 

Clark,  D.  K— Exhibited  Machinery  of  1869:  Cyclopeoia  of  Machinery  represented  at, 

the  International  Exhibition.    Day  &  Son ! 

Coa^t  Survey— Se<*  '^United  States.''  ! 

Commissioner  of  Patents,  Reports  of.  for  1859-6(M>2-G3-64  and  65,  with  illustrations. ' 

Washington,  1860— 6T i 

Correlation  and  Conservation  of  Forces— Pror.  Orovo,  Prof.  Helroholtz,  Dr.  Mayer, 

Dr.  Faraday,  Prot  Uebig  and  Dr.  Carpenter.    D.  Appleton  A  Co.,  1868 ' 

('ours  elementaire  dc  Physique,  sulvi  de  Problumes,  par  A.  Bontan  et  J.  C.  D'Almeida. 

Puis.  1867 

Ciesy.  Edward— Encyclnpacjia  uf  Civil  Eozineering,  Theoretical  and  Practical.   Long* 

min,1861 

( ulninn,  K.— Die  gmphische  Statilc.,  '235  Holzschnitten  n.  86  Tafeln.   Ztlrich,  1866. . . . 

DAhncida— S#H5  "Cours  elementaire  dc  Physique." 

DeMor^^m,  Augnstus— Essay  on  Prohahilities  and  Ihoir  Application  to  losurance 

Offices.    LonLan.in 

Draper.  John  William— Text  Book  on  Natural  Philosophy  for  Schools  and  Academies. 

Harper,  18fi7 

iQ«ineDts  of  Natural  Philosophy— W.  J.  Rolfc  and  J.  A.  Gillet.    Crosby,  1868 

Boglneer-See  **(Mvil  Engineer." 

Jimijltion-See  "Sclentftc." 

rmd^^  Michael-See  *H.-orroiatlou  and  Conservation  of  Forces.*' 

fijeid,  Henry  M— History  of  the  Atlantic  Telegraph.    Scrlbner,  1866 

'^?Qier,  Lottia— Exposition  et  hlstoirc  dos  princlpalea  docouvertes  sciontlflques  mod- 
ernes.    Parla,lki8 

t^'k^erald,  W— The  Boston  Machinist:  bclne  a  complete  School  for  the  Apprentice  af> 

well  as  the  Advanced  Machinist.    New  York,  1866 

''ioo>iUe,  W.  Dc— Thunder  and  Lightning;  translated  by  C.  S.  Phlpson.    Scrilmcr, 

1869 
^cl£.  J-Phy.-Vc'kalischo  Technik!  bos'  flolzschnit'tcn.    BrannschweYgV  isi*\ .'.'.'........ \ 

'^-nor.  A— Traite  elementaire  dc  Physique  Expcrimentale  et  appUquec  ct  dc  mctfor-i 

,,.,  olorie.    Paris,  istw ' 

Jfj'ieiipie.  W.  M— Manual  of  the  Principles  and  Practice  of  Road-making,  Barnes,  1W7 

'jijlet-Sce  "Elements  of  Natural  Philosophy." 

'**llmorc,  <^  A— Practical  Treatise  on  Limes,  Hydraulic  Ccmentn  and  Mortars.  contaiTi 

J ,     in;;  ri'iK>rtfl  of  numerous  experiments  during  1KV>j»1  .    Vau  Nostrand,  1870 

'^rove— See  "Correlation  and  (Conservation  of  Forces."  | 

Ji'illlemin,  A— The  Sun ;  from  the  French,  by  A.  L.  Phlpson.    Scrlbner,  1870 

*^kolL  W.  Davis— Examples  of  Bridfe'es  and  Viaducts,  with  550  estimates.    London, 

r>     1867 ■ ' 

**upt,  H— l^cueral  Theory  of  Bridge  Construction;  demonstration  of  principles  and; 

ff    their  application  to  practice.    Appleton.  1860 

5  J*ien,  E— Popular  Tccbnoloey ;  Professions  and  Trades.    Harper,  18 11 

Jj^imholtz— See  **Correlation  and  Conservation  of  Forces."  I 

'Qllev,  A.  S— American  and  European  Railwsy  Practice  in  the  Economical  Genera- 1 

I,     lion  of  Steam,  77  plates.    Van  Nostrand,  1867 

**Ooker.  Worthlugtou— Scieucc  (or  the  School  and  Family ;  Part  1,  Natural  Philosophy,  i 

Harper,  1  hta ._ ._^ 

'    \    Manchester ; 

lustrations.  rari8,186.T-9.l 
a  complete  course 
Architectural  Drawing.    Baird,  18tV8 

Longman 

Treaitce  on  Hydrostatics  and  Pneumatics.    Longman 

Sec  "Treatise  on  Mechanics'^ and  "Manual  of  Electricity,  Magnetism  and 
,  Meteorology.'' 

J-iebic— '^♦^e  ♦•Correlation  nnd  Conservation  of  Forces." 
^wmls,  Ellas— Elements  of  Natural  Philosophy  for  Academies  and  High  Schools. 

^      Harper,  1S67 

-Mahan,  D.  H— Industrial  Drawing;   for  the  use  of  Academies  and  High  Schools. 

,      WiJev.  1S63 

Mabao,  D.  H— An  element arv  course  of  civil  engineering  for  the  use  of  c^idets  of  the 

V.  .S.  service.    WUey,lSfl» 

^anaal  of  Electricity,  Mat?netlnm  and  Meteorology— Diouyslus  Lnrdner  and  Chas.  V. 

Walker.    Longman \      'i 

Marion.  F— The  Wonders  of  Optica;  translated  hj  C.  Benin.    Scrlbner,  1S60 \       \ 

Mayer,  Dr—Sec  "Correlation  and  Conservation  of  Forces."  ^ 
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Yob 


Mxcbahiob  ahi>  Eiioiinaaavci — ContlnQed: 

Mosdj,  H— TheMechanicsl  Prlnctples  of  EDgineering  snd  Archltectaie;  wlthiddi' 

lions,  bj  H.  Mfthtii.    Wilev,  18M 

MQllar,  J—Lehrbncli  der  Phyiik  a.  Mateorologie,  r^ooo  Holntlchen.    Braaotcbweie, 

1868 

Nicholson,  Jolm— (^Tati?e  Mechanic  and  British  Madiinist.    Bohn,  18B8 

Patent  Joornal  and  Inrentors*  Magazine,  ttom.  May  30,  1846,  to  September  89, 1848. 

London.. • ^ 

Pope,  F.  L— Modem  Practice  of  the  Electric  Telegraph;  a  hand-book  fbr  electridani 

and  operators.    Tan  Nostrand,  1870 


Powell,  Baden— History  of  Natural  Philosophy  from  the  earliest  periods  to  Ihe  pres- 
ent.   LongmsE,  18ls 

Practical  Mechanics'  Joornal;  from  April,  184S,  to  March,  18(ML    London 


PraeUcal  Mechanic  and  Ihigioeer's  Magaxlne;  irom  October,  1841,  to  Septembiv,  1817. 

Glasgow i 

Prescott,  Q.  B— History,  Theory  and  Practice  of  the  Electric  Telegraph.  Ticknor,  1868.  i 

Qaadcenbof,  O.  P—Treatlse  on  Natural  Philosophy.    Appletou,  1887. ! 

Kankine,  Professor— Man aal  of  the  Steam  Engine  and  other  prime  morers.    Gflflln,' 

1866  

'*  **  Manual  of  Applied  Mechanics.    Griffin,  1868. 


'<  *'  Manual  of  Machlnerr  and  MiH-work.    Griffin,  1868. 


**  '*  Manual  of  Ciril  Engineering.    Griffin,  1806 

Record— ^ee  ''Scientific."     > 

Relchcnbacb,  Charles— Phyflco-phyaiological  Researches  in  Magnetism,  Bleetrlcity. 
etc.    London,  1851 

Reports  on  the  Paris  UnlTersal  Exhibition  of  1805.   London,  1856 

Reportr-See  '^Commissioner.** 

Report-See  «*Unlted  States." 

Roebllng,  J.  A— Long  and  Short  Span  Railway  Bridges.    Van  Nostrand,  1889 

Rolfe-^e  "ISlemenis  of  Natural  Philosophy." 

Samson,  G.  W— Elements  of  Art  Criticism ;  Principles  of  Man's  Nature ;  Methods  of 
Art  Executiou.    Lippftucott,  1867 

Sauzar,  A— Wonders  of  Glass-making  In  all  ages.    Scribner,  1870 

Scientific  Record  of  the  IntemationarEzhibitionof  1868;  conducted  by  Henry  John- 
son.   Longman 

8lmm8,  F.  W— Treatise  on  the  Principles  and  Practice  of  Leveling.    London,  lS6f> 

Tlmbs,  John— Wonderful  LiyentiouR:  from  the  Mariner's  Compass  to  the  Eleciric 

Telegraph  Cable.    Routledu'e,  1868 

'*  **       Notable  Things  of  Onr  Own  Time.    Lockwood,  1869 

TomlinBoUf  Charles— Cyclopaedia  of  Useful  Arts,  Mechanical  and  Chemical  Manufac- 
tures, etc.    London,1862 

Trautwiue,  J.  C— Field  Practice  of  laving  out  Circular  Curves  for  Railroads.  Phila- 
delphia, 186^  

"  *'  New  Method  of  Cnlcnlatintir  Cubic  Contents  of  Excavations  and 
Embankments.    Philadelphia,  1869 

Treatise  on  Progressive  Improvement  and  Present  State  of  the  Manufactures  in 

"  Metal.    London,1842   

"  en  Progressive  Improvement  and  Present  State  of  the  Manufacture  of  Por- 
celain and  Glass.    London,  1832 

Treatise  on  Mechanics— Capt.  Henry  Kater  and  Dr.  Dionysins  Lardner.    Longman. .. 

Twlsdcn,  J.  F— Elementarv  Introduction  to  Practical  Mechanics.    Longman,  1868 

Tyndall,  John— Heat  Considered  as  a  Mode  of  Motion.    Appleton,  1867 


'*  "       Sound:  a  Course  of  eight  lecturer.    Appleton.  1867 

-     ~  ■         -       -  -        -      iln 


Ure,  Andrew;  The  Cotton  MaunfACture  of  Great  Britain  invcfltigated  and  illustrated. 
Bohn,  1861 

United  States  Coast  Survey;  Report)  of  Superintendent  of,  trom  1859  to  1866.  Wash- 
ington, 1860-69 

Walker— See  **Manual  of  Electricity,''  etc. 

Warren,  S.  E— Manual  of  Draughting  Instruments  and  Operations.    Wiley,  186S 

'*  "  Manual  of  Geometrical  Drawing,  involving  three  dimensions.  Wiley. 
18u9  . 

Wesley  John— Compendium  of  Natural  Philosophy.    London,  1836 

Whcwcll,  Wm— Astronomy  and  General  Physics,  considered  with  reference  to  Natu« 
ral  Theology.    Bohn,  1852 

Wiliiamson,  R.  S— On  the  use  of  the  Barometer  on  Surveys  and  Reconnoisances.  Van 
Notftrand,  1808 

Wrifftat,  Lewie — ^The  Clifton  and  other  Remarkable  Suspension  Bridges  of  the  World. 
London.1866 

Wtlllner,  A— Lehrbuch  der  Experlmcntalphysilc.    Leipzi?,  18fi6 

Worthen,  W.  E— Appleton's  Cydopiedia  of  Drawing.    Appleton,  1866 


Mii.iTASY  SoiENCX  Awn  Histout: 

Aide  Memoire  to  the  Mililaiy  Sciences,  (himed  from  contributions  of  officers  of  the 

different  services,    Loudon,  1845^2 •' 

AJJeoD,  Archibald— The  Military  Life  of  John,  Duke  of  Marlborough.    Bladcwood, 

1848 7 ^ 

.4rto/ H'arin  JBaropelul85i-6and6(dup\\catcV   WM\i\i\%\»Ti,\^'l    S 
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MuiTiiT  Scimacm  asd  Histoxt— Contlniied: 
BadeaiL,  A— Military  History  of  U.  S.  Qrant,  from  April,  1861,  to  April,  1866;  vol.  1. 

AppletoiLl868  

fien^t,  S.  y—Trtttise  on  Mffltary  Lav  and  the  practice  of  Conits  Martial;  6th  edition 

rerised.    Yan  Nottrand,  1866 

Benton,  J.  O— Coarse  of  Instruction  In  Ordnance  and  Qonnery.    Van  Nostrand,  1868 

Ciaey,  S—lnCsn^  Tactics.    Van  Nostrand,  1868 

Creasyi  B.  S— The  Fifteen  Decisive  Battles  of  the  World;  from  Marathon  to  Waterloo. 

Bentley,  1808 

CnHom,  O.  W— Systems  of  Milltarv  Bridges  in  use  l^  U.S.  A.,  by  the  Qreat  European 

Powers  and  In  British  India.    Van  Nostrand,  1869 

Cntler,  Winiam— The  Life  of  Israel  Pntnaniv  compiled  fh>m  the  best  anthoritles.  New 

Ton.  1898 

rotler,  Wmiam— The  Life  of  General  Lafayette.    New  York,  1868 

Earp,  G.  B— History  of  the  Baltic  Campaign  of  1864,  flrom  docomenta  famished  by  Sir 

CNnder.    Bender,  1867..^  

Pitch,  John— Annals  of  the  Army  of  the  Cumberland.    Lippincott,  1864 

Graham,  J.  J— Elementary  History  of  the  Progress  of  the  Art  of  War.    Bentley,  1858. 
Jominl,  Baronde— TheArtof  War;  new  edition,  with  Appendices  and  Maps.    lip- 
pincott, 1888 

HalleekfH.  W— Elements  of  Military  Art  and  Science;  or,  Course  of  Instruction  in 

StrateiT,  Fortiflcation  Tactics  of  Battles,  etc.    Appleton 

Kelton,  J.  C--New  Manual  of  the  Bayonet  for  the  Army  and  Militia  of  the  United 

States.    Van  Nostrand,  1864 

Mahan,  D.  H— Advanced  Guard,  Out-^st,  and  Detachment  service  of  Troops,  with 

Strategy  and  Guard  Taedcs.   Wiley,1868 

"         '        Elementary  Course  of  Military  Bngmeertng,  Parti:  Field  Fortifica- 
tion, Military  Mining,  and  Siege  Opwations.    Wiley.  1868 

"        <«      Elementary  Course  of  Military  Engineering,  Part  11:  Permanent  For- 
tification.   WUey,186T 

MarkiL  J.  J— The  Peninsula  Campaign  in  Virginia.    lippincott,  1864 

Memov  of  Field  Marshal,  the  Duke  of  Wellington ;  with  notices  of  his  associates  and 

opponents.    London 

HOiury  Commission  to  Europe;  Report  Oapt.  Mordecal  (dupiicatc) ;  Report  of  G.  B. 

^  McClellan.    Washington,  1868 

Rerhed  Begulfttions  for  the  Army  of  the  United  States.    Lippincott,  1861 

^^ H. L— Military  Dictionary;  Technical  Definitions,  Actual  Service,  etc.    Van 

Nostrand,  1864 

Scgnr,  Philip  de— History  of  tho  Expedition  to  Russia,  undertaken  by  T^apoleon  in 

18W     London,18a6 

^imnii,  W .  GUmore— The  Life  of  Francis  Marion,    New  York,  1858 

**  **"  The  Life  of  Nathaniel  Greene,  Major  General  in  the  Army  of  the 

Revolution.    New  York,  1868 

^^th,  Hector— Treatise  on  Fortification  and  Artillery.    London,  1852 

^wfntou,  Wm— Campaigns  of  the  Army  of  the  Potomac.    New  York,  1866 

"         **       History  of  the  Seventh  Regiment,  National  Guard,  State  of  New 

York,  d  aring  the  War  o  f  the  Rebellion.    Fields,  1870 

^.rpher,  J.  R— History  of  the  Pennsylvania  Reserve  Corps.    Lancaster,  ISUTi , 

'  Qrrell,  H— History  of  the  War  with  Russia.    London , 

Whitney.  J.  H.  E— The  Hawkins  Zouaves  (Ninth  N.  Y.  V.);   their  Battles  audi 

Marches.    New  York,  1866 

WraxaO,  Lascelles— The  Armies  of  the  Great  Powers^    Loudon,  1859 


No. 
Vols- 


Va 


fcux.  HurroBT  akd  CflnEMiBraT: 

AiLims,  A.  L— Wanderings  of  a  Naturalist  in  India,  Western  Himalayas  and  Caab 

mere.    Edinburgh,  1867 ; 

AgsHlz^  Louis— Structure  of  Animal  Life.    Six  lectures  delivered  at  the  Brooklyn 

Academy  of  Music.    Scribner,lS66 j 

**  **        and  A.  A.  Gould- -Principles  of  Zoology;  illustrated.    Gould,  1867.. . ' 

.\llen.  Z — Philosophy  of  the  Mechanics  of  Nature.    Appleton,  1852 1 

Aonales  des  Sciences  Physiques  et  Naturelles,  d* Agriculture  et  d'industric .    Lyon j 

Anstead.  D.  T— Physical  Qeogi-aphy.    Londoc,  1867 I 

Bally,  W— Our  Own  Birds;  a  Fantiliar  Natural  History  of  the  Birds  of  the  U.  S.,  re-! 

vised  by  E.  DeCope.    Lippincott,  1888 1 

BAiT&,  Spencer  F .    See  *  'Birds  of  North  America . "  : 

Baird,  Spencer  F->Mammais  of  North  America,  with  87  plates.    Lippincott,  J  859 ' 

Basanet  T— Outlines  of  a  Mechanical  Theory  of  Storms.    Appleton,  1854 

Beaunis,  H.    See  *'Nouveaux  Elements  d' Anatomic  Descriptive.''  ! 

Berkeley.  Bev.  M.  J— Introduction  to  Crvptogamic  Botauy.    London,  1867 ' 

Birds  of  North  America,  by  Spencer  F.  Baird,  John  Cassin  and  George  N.  Lawrence ; 

with  atlas.    Lippincott,  1860 

Bli!chof,  Gnstav— Elements  of  Chemical  and  Physical  Geology.    London,  lSM-9 

Bouohard,  A«    See  "Nouveauz  Elements,''  etc. 

Brown,  D.  J— The  Trees  of  America;  Native  and  Foreign.    Hnrper,  1851  (cop.) 

Bolfon,  Oeuvrea— Completes  de  Buffon.    Paris 

i.assin,  J.    See  '*Birds  of  North  America. *' 

Chadhenme,  F.  A— Lectures  on  NatnraJ  History;  its  relations  to  InteUect,  Tasle^ 

Wealth  and  Reli^<7iL    BMrneg,  19ff0 


1 
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Natuial  HuTOBT  Ain>  CHKMifiTBT;— Contlnaed: 

CUrk,  H.  J— Miud  in  Nfttare;  or,  The  Orig  In  of  Life  and  Mode  of  Development  of: 

Aninuls.    Appleton,  1866 1 

Combe,  G— The  Oonstitntion  of  M«n  considered  in  relation  to  External  ObiJects.  Tick-I 

nor,  1886 ...■ 

Commissioner  of  Patents.    See  Meieorologrlcal  Obseryatious/* 
Cooke.    See  "Hardwieke's  Science  Gossip.'* 

**       J.  P— Religion  and  Chemist^;  or,  Proof 9  of  God*s  Plan  in  the  Atmosphere 

and  its  Elements.    Sciibner,  188T 

Cook,  George  H.    See  ^*GeologT  of  New  Jersey.'' 

Cavier,  Baron  G— The  Animal  Kingdom  arranged  according  to  its  organization  J 

Bobn,18e8 

Dana,  J.  D— Manual  of  Geology:  The  Principles  of  the  Science,  with  special  reference 


to  American  Geological  History.    Philadelphia,  1809. 


"        *<      Text  Book  of  Geology.    Philadelphia,  1870. 

«(        (*      System  of  Mineralogy;  with  an  extendei  Treatise  on  CrystaUQgr^lhy. 

NewHayen,  188T 

D* Archlac,  A— Introdaction  a  P  etnde  de  la  Paleontologie  Stratographlqne.  Paris.  1864 . 
Darwin,  C— The  Origin  or  Species  by  m<>ans  of  Natural  Selection.  Appleton,  1888. . . . 
Darwinian  Theory  of  the  Tranvmntatlon  of  Species  examined  by  a  Qradoate  of  the 


Univenity  of  Cambridge.    London,  1807. 
r_Physico-Theology;  Demoustratl 
horn  Creation.   London,  17^ , 


Derham  W— Physico-Theorogy ;  Demonstration  of  the  Being  and  Attrlbntca  of  God 


**  "   Astro-Theology;  Demonstration  of  the  BeinK  and  Attribntes  of  God 

from  a  Surrey  of  the  Heavens.    London,  1781 

D'Orbigny,  Charles— Dictionnaire  Unlversel  d'Histoire  Natnrelle,  (vrith  Atlas,  in  three 

▼olumes.)   Paris,  1841-48 

Draper,  Henry— Text-Book  on  Chemistry;  three  hundred  Illustrations.  Harper.  1t$67. 
*'  Jubn  C— Text-Book  on  Anatomy,  Physiolosy  and  Hygiene.  Harper,  1866  . . . 
«       J.  W— Text-Book  on  Physiology ;  iilustrateowith  nearly  100  wood  engravings. 

Harper.  18G6 

*'          *'       Human  Physiology.  Statical  and  Dynamical ;  or,  the  Conditiona  and 
Couzse  of  the  Life  of  Man.    Harper,  1868 


Piguier,  Louis— The  Insect  World;  Popnlar  Account  of  the  Orders  of  Insects;  illus- 

trated.   Chapman,  189S 

»•  "       The  Ocean  World;  Descriptive  History  of  the  Sea  and  it*«  Living  In- 


habitants.   Cbapnuin,  1S6S. 
-        -         -  if  J      -      ■ 


Pliut,  Anstin,  Jr— Physiology  of  Man;  PhyBiolu;;ical  Science  as  applied  to  Function:? 

of  the  Body.    Applcton,  18C6-7 

FreseuinB,  C.  K— Anleitungznr  qaantltativen  AnalyHC.    FHufte  Auflage.   IM)  Holz- 

stichcn.    Braunschweig.  18<>6 

Funke,  Otto— Atlas  of  Physiological  Chemistry;   Supplement  to  Lehmaun'A  Phy£l»>- 

logical  Chomlfttry.    London,  1863 

Geographical  Teachmg;  Complete  Guide  to  the  use  of  Guyot's  Wail  Maps.    Scrlbner. 

1867 

(jleology  of  New  Jersev— By  authority  of  the  Legislature;  Geo.  II.  Cook,  State  Qeolo — 

gist.    Newark,  1  W»8 — 

<ieolo;,'lcal  Survey  of  Illinois— A.  li.  Worthen,  Director;  by  authority  of  the  Leglsla — 

lure,  \9i)b-8 — 

Gmclln,  Leopold— Handbook  of  Chemistry ;    traiislutcd  by  Henry  Watts.     London 

1848-68 

Goldsmith.  Oliver— HiKlory  of  Earth  and  Animated  Nature.    Gla8£;ow 

Gosse  Philip  Henry— The  Romance  of  Natural  History.    Nisbct,  1860 

Gould.   See  "Agassiz.*' 

Gray,  Asa    Manual  of  the  Botany  of  the  Northern  United  States.   New  York,  1857. . . 
*'  Intro<laction  to  Structural  and  Systematic  Botany  and  Ve^'ctable  Physio  "■. 

oiry.    New  York,  18r>8 - 
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Comets.    Mason,  1867 

**  ••       The  Planetary  and  Stellar  Worlds.    Mason,  1867 

*'  "       Astronomy  of  the  Bible.    With  a  Biographical  {Sketch.    Masc 

Peck,  Wm.  G.    See  ** Mathematical." 
Pierce,  B.    Physical  and  Celestial  Mechanics,  Analytic  Mechanics,  Celestial  '. 

ics.  Potential  Physics  and  Analytic  Morphology 

Rolfe.    See  "Cambridge." 

Schuyler,  A.    Higher  Arithmetic;  the  Science  of  Numbere,  and  Art  of  their  . 

tion.    Sheldon,  1867 

Smith,  R.  S.    A  Manual  of  Linear  Perspective,  Form,  Sbadow  and  Reflection. 

1866 

Strong,  T.    Treatise  on  Elementary  and  Higher  Algebra.    Sheldon 

Warren,  9.  B,    General  Problems  in  the  Linear  Perspective  of  Form,  Shac 
Reflection;  or,   the  Scenographic  Projections  of  Descriptl 

metry.    Wiley,  1CC8 

'*       General  Problem?  from  the  Orthographic  Projectious  of  De 

Geometry.    Wiley,  1868 

*'         *'       General  Problems  of  Shades  and  Shadows,  by  Parallel  ace 
Rays,  in  Common  and  LBometrical  Projections.    Wiley,  1861 
''         *'       Manual  of  Elementary  Problems  in  the  Linear  Perspective 

and  Shadow.    Wiley,  1868   

Whitlock,  Q.  C.    Elements  of  Geometry,  Theoretical  and  PractlcaL    New  Yi 
Davies.  C.    Elements  of  Descriptive  Geometry,  with  their  Application  to  S 

Trigonometry,  and  Projections  and  Warped  Snrface$«.    Barnes,  1866 

Day.  J.    An  Introduction  to  Algebra:  being  the  First  Part  of  a  Course  of  M 

ics.    New  edition.    New  Haven,  1866 

Grant,  R.    History  of  Physical  Astronomy,  from  the  Earliest  Ages  to  Middle 

leenth  Century.    Bohn,  1862 

Greenleaf,  B.    Elements  of  Plane  and  Spherical  I'rigouometry ;  with  Practic 

cation  8 .    Boston ,  1863 

Gregory,  D.  F.    A  Treatise  on  the  Application  of  Analysis  to  Solid  Quantit 

eluded  by  W.  Walton.    Cambridge,  1852 

**       O.    Mathematics  for  Practical  Men.    Enlarged  by  H.  Law.    Fourth 

Revised  by  J.  R.  Toong.    Lockwood.  1862 

Mutton,  C.    A  Philosophical  and  Mathematical  Dictionary;  containing  an  Exp 
ot  Terms,  Historical  AccounV,  au&  lA-emoVs^.   LATxdou^  1816  ... 
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MiTiuuTios  AMD  AfiTBOHOMT— Continaed : 
flottcByC    ACoane  of  MAthcmAticB,  Composed  for  the  Use  of  the  Rojal  Military ' 

Academj.    Corrected  by  W.  Rutherford.    Tegg»  1846 

Ucrolx,  8.  jP.    Traite  dn  CaTcuI  Dltferentie],  et  Calcul  IntegraL    Hecond  edition; 

remeet  aufnnmte.   Pari«,  1810 

Uw,  H.    See  •'Gregory,  O.''  I 

Norton,  W.  A.    An  Slementarj  Treatise  on  Aatronomy ;  containing  an  Ezpoiltion  of 

the  Theory,  Practical  Prohlema,  Tables.    Wiley.  1S40 

Olmstead,  8.    An  Introduction  to  Astronomy.    Rerised  edition.    New  York,  18M — 
PerkJns,  J.  R.    A  Treatise  on  Algebra,  embracing  Elementary  Principles,  and  all  the 
Higher  Part«  Usually  Taught  in  Colleges.    Sec'd  ed.  Appleton,  1850.  { 
**  *'       Plane  and  8olid  Geometry.    Plane  and  sphericai  Trigonometry    With 

all  the  necessary  tables.    Appleton,  18fi5 

Raj,  J.    Elements  of  Algebra.    Cincinnati 

Rav.J.    Treatise  on  Plane  and  Solid  Geometry.    CindnnUi i 

Rooinsoo.  ~.    New  Tzeatise  on  the  Blement^  of  the  Diflierential  and  Integral  Calcn- 

las.    Ed.  J.  F.Q^by.   Ivison.  1868 ' 

Rutherford,  W.    See  **  Button,  C.^' 

SchoUleld,  M.    Higher  Geometry  and  Trigonometry ;  being  the  third  part  of  a  series. ' 

ColUns,  1845 

8mTth,  W.    Elementsof  Analytical  Geometry.    Carter,  1865 1 

Toohnnter,  J.    Algebra  for  the  Use  of  Colleges  and  Schools;  with  numerous  exam-  ■ 

jiies.    Fourth  edition.    MacmilUw,  18(MI 

**  A  Treatise  on  the  BifliBrential  Calculus.    Macmiliaa,  1AM ; 

**  A  Treatise  on  the  Integral  Calculus  and  its  Applications.    Macmillan, 

1848 

**  A  Treatise  on  Plane  CoOrdicate  Geometry,  as  applied  to  the  Straight 

line  and  the  Conic  Sections.    Macmillan,  186T. 

Wilton,  W.    See  "Gregory,©.  P."  1 

Toong.  J.  R.    An  Elementary  Treatise  on  Algebra.  Theoretical  and  Practical,  with 

some  Attempts  to  Simplify  the  Difficult  lea.    Philadelphia,  1840 

Yoongjj.R.    See  "Gregory,  O."  | 

AhiiioamHistost: 
Abbott,  Jacob.    American  History:  Aborigines,  Colonization  and  Revolution.    UIue- 

trated.    Gould,  1860 8 

Arfwedson,  C.  D.    United  SUtes  and  Canada  In  1862-d- 1.    Bentlev,  1834 li 

oiocrofr,  George.    History  ot  the  United  Sutes  from  Discovery  of  Continent  (to  1778.) 

Uttle,  18S»-«6 a 

^ber,  J.  W.    History  and  Antiquities  of  New  England,  New  York,  New  Jersey  and 

Pennsylvania.    Ulustrated.    New  York,  1866 

'^^ber,  J.  W.    Historical  Collections  relating  to  every  Town  in  Connecticut.    New 

^    Haren,  1837 1 

''^ton,  T.  H .    Thirty  Years  In  the  United  States  Senate,  ttom  18S0  to  1869.    Appleton,  i 

1868 0*2 

gl>ke,  H.  N.    Three  years  In  the  Army  of  the  Potomac    By  a  Captain.    Boston,  1865        1 
'^tta,  Charles.    History  of  War  of  Independence  of  United  States  or  North  America. 

P     From  the  Italian.    New  Haven,  1884 

'^^ynton,  C.  B.    History  of  the  Navy  during  the  Rebellion.    Illustrated.    Appleton, 

,.1867 

*''^dibrd,A.  W.    American  Antiquities,  and  Rtfsearches  hito  Origin  of  the  Red  Race 

,.     NewYork,1841 1 

'^rodhead,  J.  R.    History  of  the  State  of  New  York.    First  Period:  1009-1664.    Har- 

P    per,  lB69 1 

oQchanan,  J.    Mr.  Buclianan's  Adminisiration  on  the  Eve  of  the  Rebellion.    Apple-, 

J,    ton«  1866 '       1 

Buckingham,  J.  S.    The  Slave  SUtes  of  America.    With  plates.    Loudon,  1842 'i 

**Qianier,  E.    History  of  Louisiana,  from  Its  First  Discovery  to  the  Present  Time.    Har* 

^    p€r,lS61 1 

^ttrke,  J.    History  of  Virginia,  from  its  First  Settlement  to  the  Prettent  Day.    Peters-: 

^     borg,  1804..... 777. '        'i 

gurnet.  J-    Notes  oa  Early  Settlement  of  North-WeRteru  Territory.    Cincinnati,  1847         i 

^Ury,  Viscount.    Exodus  of  the  Western  Nations.    Bentley.  1869 '< 

^onyngluuD,  D.  P.    Sherman's  March  through  the  South.    New  York,  1865 i 

^xoii,  W .  H.    New  America.    (Mainly  in  iU  Social  Aspects).    London ,  1867 - 

Unniap.  W.    A  History  of  New  York,  for  Schools.    Harper,  1865 .i 

^dy,  T.  M.    The  Patriotism  of  Illinois:  a  Record  of  the  Civil  and  MiilUry  History  uf 

tbe  SUte  in  the  War  for  the  Union.    Chicago.  1866-6 '^ 

Edmonds,  Mias  E.  E.    Nurse  and  Spy  In  the  Union  Army.    ( -blcago,  1865 l 

^wardf,  B.    History  of  the  British  Colonies  in  the  West  Indies.    Tx>ndou,  1S67 i 

^lle  t,  ]4^  E.  F.    Domestic  History  of  the  American  Revolution.    New  York,  1860. . .         1 
^licott,  A.    Journal  of  Expedition  for  Determining  Boundary  of  the  United  States. 

Phuadelphia,  1808 i 

Perrla,  J.    i^Utea  and  Territories  of  the  Great  West.    New  York,  1866 i 

PordVT.    Hlatorvof  Illhiolsfroml81Stol847.    Griggs,  1854 .  \ 

Prench.  B.  F.    BiMtoricMl  CoUacUoiu  of  Loolslaiia.    JPhiJidelphia,  l84<V-6Si ^ 

Gerhard,  F,    BJinoig  uBltia:  lt§  history,  Oeognpby,  Statist  let,  etc.      Chicato,  \Wl . .        ^ 
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Amerioan  HiBTOBT— Continued: 

Gibbe«>,  B.  W.    Documentaiy  History  of  the  American  Revolatlon ;  conflating  of  Let- 1 

ten  and  Papera  relating  to  the  Contest  for  Liberty,  chiefly  m  South  Caroltna,  1T82. . 

Colnmhia,  1863 1 

Giddlners,  J.  R.    History  of  the  Rebellion :  its  Authors  and  Causes.    New  York,  1874. '      ^ 
Gordon,  T.  F.    History  of  Bennsylvacia,  from  its  Discovery  to  1776,    Philadelphia, 

1829 ' 1 

Greeley,  H.    The  American  Conflict :  its  Causes,  Incidents  and  Results.    Volume  I. 

Hartford,  186« ^ 

Greene,  Q.  w.    Nathaniel  Greene:  Examination  of  Statements  made  by  BancrofL 

Ticknor.1866 ; ^ 

' *         ' *        Historical  View  of  the  American  Revolution .    Ticknor,  1866 '.       ^ 

Hamilton,  T.    Men  and  Manners  in  America.    London,  1883 %iul 

Hart,  A.  M.    History  of  the  Discoverjr  of  the  Valley  of  tne  Mississippi.    8L  Lon^ 

1852 

Headley,  J.  T.    History  of  the  Clvii  War  1u  the  United  States.    Hartford,  1864 ^ 

Helps,  A.    The  Spanish  Conqueet  in  America,  and  its  relation  to  the  History  of  Sla- 
very and  Government  of  Colonics.    London,  1856-<61 -* 

Hildreth,  R.    History  of  the  United  States  of  America.    Harper,  1600 ;        - 

Hoemer,  J.  K.    A  Corporal's  Notes  of  Military  Service  in  the  Nineteenth  Army  (-urpa. 

Boston,  1864 * 

Howe,  H.    History  of  Ohio,  containing  Biographical  Sketches,  and  illustrated.    Cin- 

clnnatl.l8BT 1 

Howison,  R.  R.    History  of  Vinrinla.  Irom  ita  Discovery  to  1848.    New  York "S 

flowitt,  M.    Popular  History  of  the  United  States  of  America.    Harper,  1860 ^< 

Hurloert,  W.  H.    General  McClelhm  and  the  Conduct  of  the  War.    New  York,  18^. .  l 

Illinois.    A  Sketch  descriptive  of  the  Boundaries,  Cities,  Resources,  etc.    Philadelphia, 

1887 

Irving,  T.    Conquest  of  Florida  by  Hernando  DeSoto.    Philadelphia,  1836 

Laboulaye.B.    Histoh-e  des  BtaU  Unis,  16S0-1789.    Paris,  1868 

Lossing,  B.  <r.    History  of  the  United  States,  for  Families  and  Libranef.    New  York, 

MacMuliln/^.'fliiBtory  of  Canada,  ttom  ltd  Discovery  to  the  Presrat '  Brockville, 

1868 

MaeTaggart,  J.    An  Account  of  the  Actual  State  of  Canada  in  1826-7-^    London, 

Mather,  ('. '  MatHialia:  this  Ecclesiaat^       History  of  New  England. '  Hai^^^ 
Mcintosh,  J.    The  Origin,  Manners  and  Customs  of  the  Indians.    New  York,  1809 

M nlford,  I.  S.    Civil  and  Political  History  of  New  Jersey.    Philadelphia,  1351 

.M iirrav,  A.  M.    Letters  from  the  United  States,  Cuba  and  Canada.    London,  l&'H). . . . 
iNeill,  iC.  D.    History  of  Minnesota,  from  Early  Explorations  to  the  Present  Time. 

Philadelphia,  IS.'iS 

O'Callaghan,  E.  B.    Documentary  History  of  the  State  of  New  York.    Albauy.  1849. . 

Palfrey,  J.  G.    History  ot  New  England  during  the  Stuart  Reigu.    Boston,  1865 

P.irkman,  F.    History  of  the  Conspiracy  cf  Pontine    Boston,  JS50 

"  Pioneers  of  France  m  the  New  World.    Brown,  1863 

Pjirtoi),  .T.    General  Butler  in  New  Orleans.    New  York.  18r4 

P<*dley,  Rev,  Charles.    History  ol  Newfoundland.    Lonaon,  1863 . 

Pollard,  E.  A.    Tbe  Ix)Bt  Cause.    New  York.  186<i 

PrcBCJtt,  Wm.  H.    History  of  the  Conquest  of  Peru.    I'hiladelphia,  li^67 _ 

"  "        lliatory  of  the  CouqueHt  of  Mexico.    Pbiladelphia,  IbCT _ 

Kamsay,  David.    History  of  South  Carolina.    Newberry,  S.C.,  1JC>8 

rtamsey,  J.  G.  M.    Annalw  of  Teunesnce  to  ISOO.    Charleston,  18r>3 

Report  of  Committee  lor  Reorplion  of  Louis  Kof*suth  at  New  York.    New  York,  186  -  ■    - 

F^eyuold*",  .lohii.    Pioneer  History  of  IliinoiH.    1862 

Richie,  James  8.    WiscouKin,  with  iU  Kesourcet<,  and  Lake  Huperld.".    Phlladelphli 

1857. 

Robertson,  W.    History  of  America:  Virginia  to  166.S;  New  Kuglaud  to  1652.    Loudur 

1812 

Koj^e,  Qeor;,'e.    The  Great  ('ountry ;  or.  Impressions  of  America.    Loudon,  1808 

Russell,  Whi.  n.    M3f  Diary,  North  and  South.    Boston,  1863 

Sabine,  L.     Hiographicai  SkctctiCB  of  Loyalists  of  the  Kevolutiou.    Bobton,  18C4  .. 

Salm-Salm,  Felix.    My  Diary  in  .Mexico.     London,  isns - 

ShcldoH.  K.  M.    The  Early  History  of  Michigan.    A.  8.  Barnes,  1856 ■ 

Slmmn,  \V,  G.    History  of  South  (Carolina.    New  York,  1860 — 

Spark?*,  Jtnrd.    (^)rr<8pondence  of  the  American  Revolution.    Boston,  ISTjS _  —    • 

TftlcH  of  the  Revolution ;  being  Rare  and  Remarkable  Piissages  of  the  Hieiory  of  tfc=^* 

War  of  1775.    Harper,  1S8(> (cop- J^^       ^ 

Thatcher,  B.  B.    Indiau  Traits;  being  Sketches  of  the  Manners,  Customs  and  Chan».*^- 

ter  of  the  North  American  Natl VI B.    Harper,  IsriTi .  / 

Thirteen  Month's  in  the  Rebel  Army.    New\ork.  1S62 -•       ' 

Tliomlmry,  W.    The  Buccaneers;  or,  the  Mouarchn  of  the  Maiu.    Loudon,  ISTiS.  ..   -  -       ^ 
Toiquevifle.  Alexander  de.    Democracy  in  America.    Translated  by  H.  Reevis.    Ne?»*' 

York,  18G7 ^ 

TroJJope,  Anthony.    North  America.    London,  1SC2 /     / 

United  Stales,  Hiktoryoi,    London,  1830 /    i 

WsrhiirtoD.    The  Conquest  of  Canada.  By  \,Y\e  awWiOT  o\  *' ^otXi^la^sa.''  Harper,  1964. 1    i 
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AnuoAv  HmovT— Continned: 

U'atMO,  K.,  Memoln  of;  or.  Men  and  Ttmesof  the  Revolntion.    New  York,  1868 
VTebher.  C.  W.    Historical  and  Revolutionary  Incidents  of  the  Barly  Settlers  of  the 

United  8tates.    Philadelphia,  1861 

Wheeler,  John  H.    Historical  Sketches  of  North  Carolina,  158>1-1851.    Philadelphia; 

WTi^tney,  L*.  H.*  History  of  Ihi*  War  for'tho  Pcdend  Union.'  *LippincottVl'"^.i . '.  .*! . .  .* 

I 

AmiicAxLrrcvATVBK:  i 

Bancroft,  G.    litTary  and  Historical  Miscellanies.    Harper i 

Beecher.  H.  W.    Freedom  and  War.    Disconrscs  on  topics  fUffgested  hy  the  times. 

Ticknor.  19C3 

Bnrant,  W.  C.    Poems,  collected  and  arranired  by  the  author 

»•        Poems.    lOtheditlon.    lIarpfr,lH43 

*'         *•        Thirty  Poems,  (dnpllcatc).    Appletnn,  1854 

Dn^kinck.  E.  A.  A  O.  L.    Odopedia  of  American  Literature,  fh>m  earliest  period  to* 

jntsentdstT.    Scrihner,  186« 

Enifrson,  R.  W.    Complete  Works.    B«8ayf,  Lectures,  Poems  and  Orations.  London, 

1S6« 

HalL   TIte  New  Purchase;  or.  Early  Years  in  the  Far  West    Appletoo 

Hawthorne,  N.    Bllthedale.  a  romance.    Tlcknor,  18M 

"  HoDse  of  Seven  Gablet.    T1eknor,180O i 

Marble  Faun.    Fields,  18(9 1 

•'  Mosses  fWira  an  Old  Man^e.    Field,  1860 

"  Our  old  Home,  a  series  of  Knsllsh  sketches.    Fields,  1866 

*-  Passafirrs  from  American  Note-books.    London,  1868 i 

'•  Srarlet  Letter,  a  romance.    Tauchnltz,  1858 

Snow  Imase,  and  other  Twice-told  Tales.    Fields,  I860 i 

Tanplt^wood.    Tales  for  Glrld  and  Boys,  being  a  second  wonder-book. 

Ticknor.  196B i 

Transformation ;  or.  the  Romance  of  Monte  Benl.    Tanchnitx,  Ir^R). . 

Tme  Stories,  from  History  snd  Biography.    Ticknor,  lfJ6S ) 

Twice-told  Tiles .    Ticknor,  1860 

"  A  Wondf  r  Book,  for  Girls  ind  Boys.    Ticknor,  ISflS 

Holland.  J.  G.     iiay-path,  a  tale  of  New  England  Colonial  Lilo.    New  York,  ISOT . . . . ' 

•'  Bitter-sweet,  a  poem.    New  York,  1868 

Gold-foil.    New  York,  186T 

'*  Kathrina,  a  poem.    New  Y«rk,  lft6T    

•*  [jcsMms  In  Life.    Familiar  Essays.    New  Yorit,  1860 

"  liCttors  to  the  Joneses.    New  York,  1867 

••  letters  to  Youne  People,  Sinsrle  and  M.nrTiod.    New  York,  IStll 

.  ••  Plain  Talks  on  Familiar  Subjects.    New  York,  18fi6 

"We,  W.    Adventures  of  Captain  Bonneville  iu  the  Kocky  Mountains.    New  York, 

1849 .• 

"  Astoria:  or.  Anerdotes  of  an  Entcri>rlse  beyond  the  Rockv  Mouctains. 

New  York,  1  ftl9 * 

Bracebridge  HalL    New  York.  1849 

"  i^raron  Mwrcilanv.    New  York. 1849 

Knickeri>ocker»s  New  York.   New  York,  1840 

Miscellnncous.    Edited  by  P.  M.  Irving.    New  Yoik,  IWiT , 
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•I 


,1 


Sketch-book  of  Gcotfrov  Cravon.    New  York,  1*'49 

'•  Spanish  Papers,  and  other  Miscellanies.    New  York,  l;*t>7 

Tales  of  a  Traveler,  by  Geoflfrey  Crayon.    New  York,  1649 

ti- .   "  Wolfort's  Roost,  etc.    New  York.  1855 

1^  'rk»,  E.    .\moni:  the  GuerilHs.    Carleton.  1860 

'•^^nfffeliow,  II.  W.,   Poetical  Works  of.    Leipzlp,  ISM 

*'        nvine  Couicdv.    Sec  "Dante." 

,        "  "        New  Buiflaud  tragedies.    Leipzig,  186S 

'^!Df.  G.    Throe  Eras  of  New  England,  and  other  Addresyciii,  with  Papeis  Critical  and 

I      BioGTaphical.    Ticknor,  1857 

''Jrrii.  L  ent.  W.  P.    Naval  Life;  or,  Observations  Afloat  and  on  Shore.    New  York, 

^      1851 ; 

M  f trh til,  D.  O.    Dream  Life,  a  f^blc  of  the  Seasons.    New  York,  1867 1 

Reveries  of  a  Batchelor:  or,  a  Book  of  the  Heart,  by  Ik  Marvel.  New 

York,  18<W 

•*  Rnral  Studies,  with  hinU  for  Coontry  Places.    New  York,  1867 

fHi-'ood,  L.    AraorJcMU  Leaves.    Familiar  nutts  of  Thought  acii  Life.    Harper,  18f»7.. 

^towe.  Mrs.  H.  B.    Uncle  Tom's  Cabin.    Leipzig,  1852 

Key  to  Uncle  Tom's  Cabin.    Leipzig,  ia'>3 

•«  **  Dred,  a  tale  of  the  Great  Dismal  Swamp.    Leipzig,  1866 

«•  Minister's  Wooing.    Leipzig,  1859 

<>ld-Town  Folk*.    Leipzle,  1869 

^*iusHHiaTOBT:  ^ 

Adolphus.  J.    History  of  Eng^Ian/f  nnder  George  III.    London,  184(y-5 \ 

Aublgne  a*  J.  B.  M.    Oermsnr,  Bnglsnd  Mud  Scotland.    Lonaon,  1868 \ 

BMkerJiirJL    Chronicle  of  Klnf^  of  BnglBDd,  ftom  the  Romans  tolbM.    lion^vn) 

J^wr..., ......  «...»#. \ 
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Emolibh  Histobt— Ck>iillnaed: 

Blnnty  L  J.    Sketch  of  RefonnAtlci!i  in  Sogland.    Mnmj,  1888 


Bohn,  H.  O.    Hctorfal  Hand-book  of  London,  with  SOS  cnfrravings  and  map.  Formerly 

Weale'a.    Bohn ' 

Brayley,  E.  W,    Ancient  Palace  and  late  Honsea  of  Parliament  at  Westminster. 

Wealp,188« 

Britton.J.   See  •'Brayley."  I 

Bnckle,  H.T.    History  of  CiTillzation  in  England,  with  Index.    Appleton,  18S7 | 

Bomet,  Bishon.    History  of  his  own  time,  from  restoration  of  Charles  II.  to  Peace  oi. 

Utrecht   Bohn,  1867 | 

Burton,  T.    Diary  of  a  Member  in  the  Parliaments  of  the  Cromwells,  1806-9.    London. 

1828 ' 

Campbell,  O.    See  under  **tieneral  History."  i 

Carrel.  A.    Connter-Bevolntion  in  England,  for  re-estahlishment  of  Popery.    London,' 

1846 ; 

(.liambers.    Picrortal  History  of  England,  on  the  basis  of  Knight^s.  .  Chambers,  1865. . 
Chatham.    See ''Pitt. "  i 

Clarendon,  Earl  of.  History  of  BebslUon  and  CItII  Wars  in  England.  Oxford,  1889. . . 
Coxe,  W.  Memoir  of  Administration  of  Right  Hon.  Henry  Pelham.  Longman,  18S9. .  | 
D'Aubign6.    See  *'Anbign6.»'  ■ 

Donne,  w.  B.    Correspondence  of  King  George  III.,  Lord  North,  1768-1783.    Murray,  i 

1867 

£IIi8.  Sir  H.    Original  Letters  Illustrating  English  History,  from  Autographs,  with 

Notes.    Bentley,  ISM 

Florence  of  Worcester.  Chronicle,  with  two  continuations.    Departure  ol  Homana  to 

Edward  I.,  (duplicate).   Bohn,  18W 

Fox.  C.  J.    Histnry  of  Early  part  of  Reign  of  James  II.,  with  CarrePs  Coulkter- Revo- 
lution.   Boprue,1846 ! 

Fronde,  J.  A.    History  of  England,  ftrom  Fall  of  Wolf  ey  to  Death  of  Elisabeth.    Scrlb-i 

ner,  1868-70 ! 

OaspeyT.    Hlstorr  of  England  to  1S58.  A.  D.    Illustrated.    Tallis 

Giles,  J.  A.    Six  Old  English  Chronicles.    Ethel werd;  Asser;  Geofflvy ;  Gildas;  Nen 

nius,  etc.    Bohn,  1848 i 

*'  William  of  Malmesbury's  Chron'cle  of  Kings  of  England,  to  Reign  of' 

Stephen.    Bohn,  1847 ' 

Goizot,  F.    Englisn  Revolution  of  1649,  from  AcceBsion  to  Death  of  Charles  I.    Bogue, 

1846 

"  Embassy  to  the  Conrt  of  St.  James,  1840.    New  edition.    Bentley,  1863... 

'•  Histoire  dc  la  Repnbliquc  d'Anplcterre  et  de  CromweJl,  1649-58.     Didier, 

1964 

HflllaiD.  H.    Constitutional  History  of  £n<;:land:  Henry  VII.  to  George  II.    New  York 

1866 

Hughes,  T.  S.    Knsrland,  from  AccessioD  of  Georjje  III.,  to  Victoria.    Continuation  of^ 

Hume.    Bell,  1856 

Hume.  D.    England,  from  Invaeloo  of  Julius  Cvdsar  to  Abdication  of  James  II.,  1688— 

Harper,  1850 

"  England,  from  Ca>sBr  to  l<KkS,  A.  D.,  cont.  by  Smollett  &  Hughes.  Bell,  186^— 

"  The  Student's  Hume.    An  abridgement,  with  corrections,  continued  t4:^- 

1868.    Harper,  1868 

Kohl,  J.  G.    Ireland,  Scotland  and  England.    London,  1844 

Lancelot,  F.    Queens  of  England  and  ineir  times,  from  Matilda  to  Adelaide.    Locdon^ 

1856 

London.    See  **Plctorlal  Hand-book.' 


Macaulay,  T.  B.    History  of  Encland  from  Accersion  of  James  II.    Sheldon,  1866 

Mackintosh,  J.    History  of  Ensland.  Coutinncd  by  Wallace  &  Bell.    Longman 

Manchester,  Duke  of.    See  *'Montagu." 

Miller,  J.    IliBtorical  View  of  Englleh  Goveinment,  from  the  Saxons  to  1688.  Londoi 
1803 

Mitchell,  J.    History  of  Ireland  from  Treaty  of  Limerick  to  present  time.    Dubll 
1869 — 

Moore,  T.    History  of  Ireland  from  ihe  fln»t  Kings  to  its  last  Chief.    Longman ^ 

Palpravc,  F.    Hiptory  of  the  Anglo-Saxons.    Murray,  1S83 ^ 

"■        *"         **          '*               '•                Finer  copy,  with  a  few  more  plctnre*^ 
Tejrg,  18«)9 - 

Pearson,  C.  H.    The  Early  and  Middle  AL'es  of  Englard.    Bell,  1861 

Perraud,  A.    Ireland  in  1862.    Translated  from  the  French.    Dublin,  1863 

Phillimure,  J.  G.    Hiftory  cf  England  during  Keign  of  George  III.    In  two  Tolumea. 
London ■ 

Pictorial  Hand-book  of  London:  comprising  Antiquities,  Trade,  Institutions,  etc;  *«/ 
Engravings.    Bohn 

IMtt,  Wm.    Correspondence  of  Wm.  Pitt,  Earl  of  Chatham :  Edited  by  his  great  grand- 
son b.    M  urray ,  1 838 

Heed.  H.    Lectures  on  English  History  and  Traj^Mc  Poetry,  as  Illustrated  by  Shak- 
spearc.    Phlladelnbia,  1809 

Kou,  R.    Analysis  of  the  Stuart  Period  of  English  History.    London,  1860 

Hntt    8ee  "Burton." 

Scott,  Sir  W,    History  of  Scotland.   LongmaTi,  \%4S 
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istory  of  the  four  Georges,  Klnss  of  Borland.    Appleton,  1866 

Dgland,  from  Cbailes  II.  to  Geoi^gc  m.    CononiuUioii  of  Home. 

A 

laest  of  Bogland  by  the  NormmB.    TranaUted  by  Wm.  Hailitt 

an,  1M7 

nqa^te  de  TAngletene  par  lea  Normane.    NouTeUe  edition.    Parif , 

Dd,  under  tlie  Aoglo-Sazon  Kings,  from  the  Qerauui  of  Lappenbaiig. 


y  of  Henry  V.,  King  of  Bngland,  Lord  of  Ireland,  Heir  of  France. 


"MlUtary  Science  and  History." 
•ory.    Chronicle  of  the  Kings  of  Bngland,  fhnn  earlleat  period  to 

n,l&17 

lod,  from  the  earliest  period  to  the  present  Time.   Hlnstrated. 

Ills 

id,  from  the  earliest  Irish  Annals  to  the  present  IllQStmted.  Tidlla. 


ipectator.    Cincinnati,  ISM 

for  the  Queen's  Bnglish.    Stray  notes  on  Speaking  and  Spelling. 


laneous  Essays.  Reprinted  frY>m  Bnglish.  Originals.  Appleton,  189T. 

els:    See 

Historical  Works,  inclndioe  his  Bssaya,  with  notes.    London,  18BI. 

D^and  Composition     London,  18i9 

in  Biography  and  Criticism.    Gould,  1887 

kc-book  of  Proverbs,  with  Alphabetical  Index.    London,  1860 

ton.'' 

of  Essays  and  Dissertation.  London,  1864 

iland  Hl^cellaneoos  Bssays.    Mew  York, 

^orko  of  English  Poets,  fh>m  Chancer  to  Cowper.    London,    1810 . . 
slopedia  of  English  Literature,  (duplicate,  London,  1866).    Lippin- 


«rbuty  Ta'es,  with  notes  and  glossary .    Appleton,  1867 

lish  and  Scottish  Ballads.    Brown.  1867-9 

Ic^peare  Character);.    London,  1868 

:;ompIete  Works,  with  an  Introductory  Essay  npon  bis  opinions. 

Harper,  1868 

»'ol.  I.  Aids  to  Beflection ;  Statesman's  Mannual     n.  The  Friend : 

Mifcellaneou".    III.  Biographia  Llteraria.    IV.  Shakspeare  and 

DromatLsis.    V.  L.tcrary  Remains.    VI.  Church  and  State.   VIL 

Poetical  and  Dramatic. 
Poems.  Edited  by  D.  and  L.  Coleridge,  with  memoir.    Leipzig, 


in^ua^e 


No. 
Voli. 


1 
4 
% 

4 
2 
I 


6 

7 


1 
1 
1 
1 
1 
2 
1 

6 

4 
21 

4 
1 
8 


etfcal  Works ;  with  biographical  notice  by  A.  F.  Cary,  New  York.    3  in 

laction  to  the  i^tudy  of  English  Literature.    Scribner,  1869 

ConfeBslons  of  au  English  Opium-eater.    Ticknor,  188G 

rtppdis.    Ticknor,  18«J 

Essays  on  Biography.    Ticknor,  1865 

"      Historical  and  Critical.    Ttcknor,  1866 

••      Miscellaneous.  "        1867 

•♦     00  Philosophical  Writers.      '*        1864 

'*     on  Poets  and  other  English  writers.    Ticknor,  1867 

"      on  Tbeologry.  etc.    Ticknor,  1864 

Letters  to  a  Toung  Man,  etc.    Ticbnor,  1868 

Literary  Reminiscences.  Ticknor,  1865 |       2 

IncB  of  Literature ;  or.  Sketches  and  Characters  of  English  Litera-i 

rk,  18C6 1       2 

I  E8«ayp,  contributed  to  the  Eclectic  Reyiew.    Ryland,  1866 J       "i 

he  EDgli9h  Lanp^uage  and  Literature  i        1 

Short  Studies  on  Great  Subjects.    New  York,  1868 1 

iture  of  Europe :  15th  and  16th  Centuries.    New  York,  186<i 4 

'l;aiieou9  Works,  with  memoir.  London,  1846 1 

.ten>.  with  memoir  and  notes.    Londou,  1821 I 

>mion8  TO  the  Edinbur^;  Review.    Appleton,  1866 ,        1 

:s.    London,  1S26 6 

Valter  Raleijrh  and  his  Time,  with  other  paperf.    Ticknor,  1859 1 

)  with  the  best  Autbore:  with  short  Biograptiical  and  Critical  notices  ! 
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New  York,  1806 ft 

Cbe  Beggars;  or,  the  Founders  of  the  Dutch  Republic.    London,! 

\       A 

England  and  the  En^JJi?b.  Harper %\n\ 
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LyttODfSirE.B.    Harold,  the  lost  of  the  Saxon  Swings.   Lippincott,  1865 '     ; 

'*  "  Ltat  of  tbe  Barons.    Lippincott,  ld86 ;     ; 

"  '*  RIenai,  the  last  of  the  Roman  Kings.    LlpplncoU,  1865 '     ' 

Haeanlay,  T.  B.    Critical,  Hif  torical  and  MlscellaneoTis  Essay,  with  m«moir.  New 

York,  1866 

Mackay,  C.    Ballada  of  Scotland ;  Legendary  and  Romantic.    London,  1861 | 

Macklutosh,  Sir  James.    Miscellaneous  Works.    New  York,  1666 ''° 

If  a-'son.  D .    Esf  aya :  Biographical  and  Critical,  on  English  Poets.    Camhrldg-',  18H- •  •      ' 
Miller,  H.    E-aaya:  Historical,  Biographical,  Political,  Soci^  Literary  and  Bdeuttfic, 

Qon1d,1866 '     J 

Miller,H.    My  Sehoola  and  School-Masters.   Qoald.1866 , 

^'        Tales  and  Sketches.  "      I 

Milton,  J.  Poetical  Works,  with  a  memoir  by  J.  Montgomery.    New  York. ' 

**  Prose  Works;  with  notes,  etc.,  by  J.  St.  John.    London.  184S ' 

Moon,  O.  W.    The  Dean'a  English.    A  criticism  on  tLe  Dean  of  Canterbury *s  Emp! 

on  theQnf«n*8  E'iglish.    Srrahan J 

Peroy,R.AS.    The  Percy  Anecdotes.    LondoL , 

Pope,  A .    Poetical  Works,  complete,  with  memoir,  notes,  e  tc    New  York | 

Prichard.    Celtic  Nat'ObS j 

Qninoy,  Thoe.  De.    Logic  of  Political  Economy.    Tieknor,1868 ;     t 

*"         '*       **      Memoirs  and  other  papers.  **        1865 1    ; 

"  *»       "      NarratiTe  and  Mi-  cellaneons  Papers.     Ticknor,  1886 '     : 

"  »•       *•      Notebook  of  an  Enfirlleh  Opinm-eater.    *•  **  ■     } 

*•  "       "     Autobiographical  Sketches * 

Keed,  H.   Leetorea  on  the  Brlttsb  Poets.   Lippincott,  1860. i'^ivi" 

*'    **     Lec>nres  on  English  Ijiteratni«,  from  Chancer  to  Tennyson.    Philadei|«]*> 

1888 

Rnakln,  J.    Choice  selections  flrom  his  writings..  Wiley,  1869 I 

"       "    Elements  of  Drawing  and  Perspec'ive.      *•       "    •• 

»i       '•     Ethtcd  of  the  Dust.    Ten  Lectores  to  Little   HonsewiTOs.     Unio  it» 
Last:  fbaresiays  on  political  economy.    Wiley,  1869 

*•       •*    Modem  Pain  era.    Wiley,  1S69 •;- 

••      "    Pre-RapfaBlit'sm.     Cun^trncUon  of  Sbeepfolds.    Political  Economy  oi     , 
Art.    Wiley,  1869 ••-• 

"       *'     The  <iaeen  of  the  Air:  a  blndy  of  the  Greek  myths  of  cloud  aDdrtorO-     . 
WUey,  18fi9 

*•       **     Seren Lunps of  Architecture ;  wiih  lecinres on arculiccture and p«inilB8|    i 
Wuev,  1868 i     5 

'•       "     Stonea  of  Venice.    Wiley,  18(» ,     i 

'*       •'     Time  and  Tide.    Sesame  and  lilies.    WPey,  1969 •     : 

•'       '•    TrueandBeautUul,  in  nature,  art,  morals  and  reiglon.    Selected.   Wiley.!    ^ 

Iggg 

4«       .1     Two  Paths :  bemje  iec'iures  on  aJV.    Cm  1 

on  work,  traffic  and  war.    Wiley,  18C9 i 

Scott,  Sir  W.    Poetical  Works,  with  minstrelsy  of  Scottish  border.    New  York ,  j 

Seafleld.    Literature  and  Curioflitiei?  of  Dream*.    Lmdon,  1S65 1 

Shakffpeare,  Wm.    Dramatic  works,  with  memoir  by  H.  O.  Bell.    18H4 

"  **       Works,  wl I  hvarlons  readings  notes,  historical  Bketches,meinoiWt     ^» 

Ac.    R.G.Wblte.    L  Ule.  1865 1 

Shaw,  Smith  &  Tackerman.    Manual  of  English  Litoratiire.    New  York,  1807 i 

Smith,  S.    Works,  (in  Modem  British  Essayists).    Appleton,  1S65 1 

Southey,  R.    The  Doctor.  &c.    Harper,  1864 |  5 

Tiaita  and  Stories  of  the  Ir  sh  Peasantrj'.    Dublin,  1824 

White.    See  Shakspcnre.                                                                                              '  1 
Wilson  Prof.  John.    Dies  Borcales:  or,  Christopher  under  Canvas.    Phildelphia.  iS>'- 

Englibh  Lrrz&ATuax.    Supplemknt. 

BeaumoDt,  Francis.    Workn  of  Beaumont  and  Fletcher.    With  an  lutrodactioo  ^'^i     j 

George  Dfrby.    Portraits.    Routledge,  186G 

Bosworth.    "Sto  Gothic  "  _.; 

Brown,  Sir  T.    Woiks.    Vulgar  Error*;  Rellcio  Medici;    Urn  Burial;  MiscdlaiKO*'!    3 

Gorrespoodence.    Edited  bv  S.  Wilklu.    Bohn,  1853 •••;, 

CoUIor,  W.  O.    bketches.    History  of  Engllali  Literature,  in  a  scries  of  biograpW«*'i     1 

sketches.    Nelson,  1869 

Conpreve.    See  "Wycherly.*'  ,' 

DuuTop,  J.    The  History  of  Fiction :  be'ne  a  critical  account  of  the  most  ce1ebrt'W| 

prose  works  of  fiction,  from  the  earliest  Greek  ro.nances  to  the  novels  of  the  pi*":    1 

entage.    Longman,  1846 1 

Ellis,  Q.    Specimens  of  early  Euglish  metrical  romincei*,  with  an  introdnction  on  lo*"    j 

mantle  rompo  ition  in  France  and  Boglaud.    Bohn,  1H4S I 

Farquhar.    See  **Wycherly.'' 

Fletch  jr.    See  "Beanmont."  ' 

Gospel  according  to  St.  Matthew,  in  Anglo-Saxon  and  Northumbrian  versions.  MS^V'^    j 

clcA/iy  arranged,  with  collations  of  the  best  manuscript 8.    Cambridge,  1808.. •••: 

CMbic  and  Anglo-Saxon  Go9i^e\a,\n  patallel  c-.lumn!«,  with  the  versions  ofWyclift**'';    j 

Tyadale.    Arranged  by  Bobwotvu.   liOudoii>\%W> ' 
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n.    Characters  of  Shakspesre's  play*.   4th  ed.    London,  1848 

Lectures  on  the  dramatic  Utoratore  of  the  ago  of  EUttbeth.    8d  ed.  Lon- 
don, 1840 

Lectures  oo  the  English  poets  and  the  JSngUahoomic  writers.    BeU,  1800 
a.    Works,  with  a  memoir  by  WUlla  n  OliVbrd.    London.  ISR. 

iVorks,  with  some  account  of  the  author,  and  Lotes,  oj  Rev.  Alexander 

Rontl<Klge,  1865 

[P.  1  aud  Ford.    Dramatic  w orks,  with  an  introduction  by  Hoitly  Coleridge, 
1331 


Reliqiies  of  Ancient  English  Poetry,  consisting  of  old  herote  ballads,  ■»«.«, 

dlted  by  R.  A.  WillmoU.    I  Uustrated  by  Corbunld.    Rontladge,  1884 

^bmao.  Vision  and  Creed  of.    Edited  with  a  historical  Introdaonoo,  gloflnp 

notes.    T.  Wnght.    London,  1856 

,  as  put  forth  in  1628.    A  reprint  of  Mr.  William  Bhakspeare's  conwUee, 

•4  and  tragedies.    London,  1864 ', 

I.  B.    Dramatic  works,  with  a  memoir  of  hie  life,  by  G.  O.  S.    Bell,  1868. . 
emy.    The  whole  woriu,  with  an  essay,  biographical  and  criticaL    Bohn, 

amatists.    See  "Beaumont,  Marlowe,  Webster  and  Wycherly." 
See  *'Wycherly/' 

Tho  Complete  Angler,  by  Izaak  Walton  and  Charles  Cotton.    Edited  by 
nera.*'    Koutledge,  1339 

Tbe  History  of  English  Poetry,  from  the  11th  to  the  17th  century.    FaU 

of  ed.  London,  1778  &  1781.    Murray,1870 

,    Works  of,  with  some  account  of  the  author,  and  notes,  by  Dyce.    New 

ivised.    London.  1867 , 

Draoaatlc  Works.    Routledge,  1886 
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dlow  (>ociety.    London,  1864 

.    Synonyms  and  antonyms ;  or,  kindred  words  and  their  opposites.    8d 
ivi&cd.    Bell,  1808 

>UCAT10N.  &0. 

.  Von.    The  Philosophy  of  Life  and  Philosophy  of  Language,  in  a  course 
ares.    Bohu,  18T7 

ATCXF. 

A.    Chancles;  or,  illustraiions  of  the  private  life  of  the  ancient  Greeks 

ted  by  F.  Metcalfe.    Longmaob,  18ti6 

A.    GalluH:  or,  Roman  scenes  of  the  time  of  Augustus.    TransL  by  Met- 

.oD^ni^aDS,  1860 

>ortbern  Mythology.    London,  1661-3 
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leioD  &  Co.y  18117 
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?.    History  of  Ten  Years— 1880-40.    London,  1844 

Na[).  Confidential  Correspundencp  with  his  brother  Joseph.  Translated. 
)rk,  IS'.G 

Emilede.    History  of  France  to  1848.    London,  1868 

OS.    Hiatoryolth   French  Revolution.    Leipzig,  18.^ 

0.    France  un  the  Eve  of  the  Grettt  Rvsvolution .    London.  18*^6. 

Phil.  dc.    Memoirs  of  the  Secret  Hlsiory  of  Louis  XI,  by  Jean  de  Troyes. 

-  ISM 

s.    Ulsto'y  of  France.    London,  183"> 

R.  A.  History  o(  ihe  Bastile.  Mud  of  its  principal  captives.  London,  1888 
jdj  Lucien.    The  Cradle  of  Rebellions:  A  History  of  tne  Secret  Societies  ot 

New  York,l8t)4 

A.    H istu ire  de  Paris,  Annotee  et  Contlnu6e  Jusqu'^nos  Jours.    ParC. 

ler.    Paris,  1862 

ce  D.  Joamal  of  my  Life  daring  the  French  Kevolutlon.  London,  1^68.. 
'  W.  Reii,'D  of  Henry  IV,  King  ol  France«aud  Navarre.  London,  1800. . . . 
e  Student's  History  o.    New  York,  1867 

Last  Days  cf  the  Rel(;n  of  Louis  PhlMpoe.    London,  1887 

Memoirs  of  my  own  'I  ime.    Lundon,  1858 

P.  R.    Lire  of  Jlenrv  JV,  K'mg  of  France  and  Navarre.    London,  1B4T 

Ancleot Regime,  before  the  French  EevolniiMi.  **         IWl 

i.  de.    Hietolre  de  la  Hefitauratlon.    yariF^  185C  *  *  * 
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Lamartloe,  A.  de.    History  of  tboGliondlBts.   Translated  by^H.  F.Bvde.    (Dnplicateu)/     . 

London,  1864 .' J 

Lanfrev,?.    Histoire  de  Napoleon  I.    PariB,l869 « 

Laytllee,  Theophilf.    Histoire  des  Francalo.    Paris,  1868 '    ,^ 

Mtrtiu,  Henri.  Histoire  de  France  Jneqa*  ii  1789.  '*   1861 ,    " 

"  '*        Tlie  Ase  of  Lonis  XIV.    Translated  by  Mary  L.  Booth,  Boston,  1860 . 1    ,\ 

Memoirs  d'on  Homn^  d'BUt.    Par!s,1888 I     ( 

Michelet  J.    Histoire  de  la  Bevolntion  Francaise,    Paris,  1880 <     ; 

*'        M.    History  of  France.    Trans,  by  W.  K.  Kelley.    London,l$44 ,     \ 

Mignet,F.  A.    fi  storr  of  the  French  Kevolntlnn.    London,  1846. \ 

Pardoe,  Miss.    Episodes  of  French  history  daring  the  Consnlate  and  the  First  Bmpire • .     ; 

Harper,  1859 - 

Ranke,  Leop.    Ciy*l  ^ars  and  Monarchy  in  France  in  the  16th  and  17th  oentnrie^'-      \ 

Trans,  by  M.  A.  Ganrey.    London,  18B8 -  i' 

Smiles,  8aml.    TbeHognenots:  their  Settlements,  Churches,  Indastries  In  Bnglsis-^-' 

andlretand.    London.  1867 r '    "      \ 

Stephen,  Sir  Jas.    Lectures  on  the  History  of  France .    New  York,  1860 -    ".     I 

Thierry,  Aufi:.    Essaisur  lliifltoire  du  Tiers  Btat.    Paris,  1867 ^  '\     *. 

•*  "      R^cits  dee  Temps  MeroTiogiens.  "       "    —      1     \ 

'*       Lettres sur  rhistoire  de  France.  "       **    ^    J. 

Thiers,  M.  A.    History  of  the  French  RoTOlution.    Trans,  by  Fred.  Shoberl.  D.  Appl^^^ ,     % 

ton&Ca    1886 ^     '      1 

Tooke,  Wm.    The  Monarchy  of  France;  it^  Rise,  Progress  and  FaU.    London,  18&6^^     '\     i 

VolUlre.    Slede  de  Louis  XIV.    Paris,  1867 —    '\     1 

"  "        XV.   Histoire  du  Parliament  de  Paris.    Paris,  1863 ir'^^^ 

White,  Jas.    History  of  France,  trom  the  earliest  times  to  184&    D.  App]eU>n  & 

1&» 

FbEMOH  LlTEEATinUB. 

About,  Bdmond.  Les  Mariages  de  Paris.    Hachette,  1868 

'*  «•  Germaine.    Paris,  1867 

''  '*  Le  Roi  de  Montagoes.    Paris,  1888. 

**         "  ToUa.  "      "    

Amar,  M.    OoTres  de  Boileau,  avec  notes  des  meilleurs  commentateurs.    Didot, 

Ampere,  J.  J.    La  Grdce,  Rome  et  Dante.   Ktndes  literaires.  Paris,  1865 

Beaumarchais,  Theatre  de.    Paris,  1866 

BmydreLa.    Oharaeteres de.    Didot,  1865 , 

Chateaubriand.  Yicomte  De,    Atala,    Rene,  les  Abeucerages,  snlris  dn  Toysge 

Ameriqne.    Didot,  1867 , 

Chateaabrland.    Les  Martyrs  euivis  des  remorques.    Didot,  1867 

Cherbnlley,  J.  V.    Le  Prince  Vitale,  essai  et  recit  a  propos  de  la  Folie  du  lasse,    Pi 

1864 ^,^r_- 

CoIIot,  A.  G.    Chefs  d'oeuTre  dramatiques  de  la  Langue  Francaise.    Appieton,  1866^^'-^ 

Dnmap,  A.    Margnerlte  de  Valols ;  an  nistorical  romance.    18415 

Fenelon.    De  I'hklucatlou  des  Fil.es.    Didot,  1864 — 

'*  Adventures  de  T6l6maqne,    Didot.  1866 

Feuillct,0.    M.  deCsmors.    Levy  Freres,  1867 

'*    Le  Roman  d'un  Jeune  Homme  Pan vre.    Levy  Freres,  18<W 

**         "    Histoire  de  Slbylle.  "  "     1863....: - 

French  Authors  at  Home.    London,  1864 

Gernzez.  B.    B  isioire  de  La  Literature  Francaise.    Didier  et  Cle . ,  19fi2 ^ 

Grimm  s  Diderot.    Correspondance  Addressee  a  an  Souverain  d'Allemagne. 

H ugo,  V.  Lef>  Mis^rabies ;  avec  266*  desslna .      Paris,  iP69 . ',  *. . .  \ . . .  *. '. ! !  *.  *.  *.  .*  .*  \ '. 

"       **  Les  Travilleurs  de  La  Mer  **     1866 

*•       "  Notre  Dame  deParb.  *♦     1869 

••       '*  Han  d'lflande  "     1863. 

'•       '•  La  L^gende  des  Siecles.  "     l»i8 

'*  Odes  et  Ballades.  "     I868 

*'       "  Les  Contemplations.  «*     1868 

'*       "  Les  Orientates,  Les  Fcuilles  d'Automne  et  les  Chants  da  Crepusc 

Paris,  1868 , 

'*       *'  Literature  et  Philosophle  M616es.    Paris,  1868 

**       "  Les  Voix  Interieores.  liOs  Etayons  et  Les  Ombres.    Paris,  1867 

''       "■  Bug-jiirgal;  LeDemictJonrd'unCondamnd.    Claude  Gueuz.    Paris, 
*■  '■>r.  Rei  '--'•-- 


Labonlaye,  E.  (Dr.  Ren6  Lefevre).    Paris  en  Amerlque. 

*•  **  **  "  Paris  In  America.    Trans 

'*  •*  "  •*  Le  Prince  eaniche 

La  Fontaine.    Tables  et  (Eovres  Diverses  de. 

Lamartine,  M.  de.    Jocelyn:  Joumi^  Trouv6  chez  un  Care  de  Village. 
'*  '*    "     Recneillements  Poetiquef. 

'*  "    '*     Harmonies  Poef-ques  et  Relii^easeB. 

Mf}iimti€,  P.    Nonvelles. 
Moliere.    CSavrea  de,  avec  dea  notes  de  toua \w  CommftTi\A.Vft\xw . 

Oxenford,  J.    Book  of  French  Songs.   London,  \%Wi 

Pierre,  B,  de  8t    GBaTreaCholses  de.  D\eLot,1^1 
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^Aciae,  J.  Th£atr<>  de;  Pr6c6de d^nne  Notice  par  M.  Anger.    Didot,  t8«9. 
-I*      L.  Poesies de;  Avec une  Notice de  sa  Vie.  **       "•«»«" 

A^asat,  Chan  de.    Critiques  et  Etudes  Litteratures.     Paris,  1807. 

^ttcao,  J.  J.    Pet'ts  Chefs  d'aenTre  de.    Didot,  1M4 

Smile;  oa  derBdacation.    **      1887 


186U. 


^Aod,  George.    La  Comte^se  de  Badolstadt.    Levy  Freres,  1867. 
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L^Ua. 
Horace. 

Mile.  La  Oiiin<i]i£e. 
La  Petite  Pad«-tte. 
Le  Menuier  d*AAsibau)t. 
FlaTie. 

La  Famille  de  Oermandre. 
Isidora. 
Maaprat. 

Le  Marquis}  de  ViUemer. 
La  Mare  au  Diable. 
^  L«s  Diable  aux  Champs. 

;5^e«u,  J.    LaMalBon  iePenarvan.    Parif,  1867 

Jf^gn^  Mme.  de.    Lettres  de.        Didot,  1868 

'''»€T,  llm.de.    DHphlne.  *•       1866 

"       *•     Corinre;oul'Italie.  **       I860 

P,       '•      "     De  r AUemagne.        **       1868 

"iftimrd,  M.   Jean  de  Chazol.    Levy  Frercs,  1860 

*g*iyi  Alf.de.    Stello.  "  1868 

'^   Cinq  Mars;  on  une  CouJ oration  vons Louis  XIIL    Levy  Freres,  1860. 

*'  "  or,  a  conspiracy  under  Louis  XHL    Wm.  Haslitt 

Thdatrede.  Levy  Freres,  1868 

La  Henriade ;  PoSme  en  denx  Chants.  ''  1860 

CommentairiM  sur  CoroeiUe.  '*  1862 

Romansde.  **  1866 

Contes,  Satires,  Epitres,  etc.  **  1868 
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J5  Eiraopiijf  HiSTOBT. 

J?«'l,  Robt .    Historv  of  Ra8«la.    London,  1836 

x2ttiyn,Robt.    History  ot  the  Western  Empire.    London.  1850 

^richton.  A.  A  Wheaton.    Bcandioavla,  ancient  and  moderL ;  a  history  of  Denmark. 

f^     Sweden  &  Norway.    Harper.  1S60 

*^niiham,  8.  A.    History  of  The  Germanic  Empire.  TLondon,  ISM 

p     "         '*       HiJ^tory  of  Denmark,  Sweden  and  Norway.  ' *       1839 

**  Icr^-her,  J.    The  History  of  Poland,  ftom  the  earliest  period  to  the  present  time. 

^      Harper,  1866 

^f*Jtan,  Thos.  C.    History  of  the  Netherlands.    Harper,  1885 

5*<^hlransch,  Fred,    bistory  of  Germany.    New  York,  1867 

^otlev,  J.  L.    History  of  toe  United  Netherlands,  from  death  of  William  the  Silent  to 

Synod  of  Dort     Hirper,  1886-8 

P     '•      "       The  Ri?e  of  the  Dutch  Republic ;  A  history.    Harper,  1860. 

'^nlEe,  L.    Deatech<>  Ge'chichte  Im  Zeiialter  der  Reformation.    Berlin,  1842 

'-    History  of  Senria  and  the  Serrian  Revolution.    Trans,  by  Mrs.  Alex.  Kerr. 

^  London.  1848 

"    Memoirs  of  The  House  of  Brandenburg  and  History  of  Prussia.    Trans. 

I,  by  A.  &  D.  Gordon.    London,  1849 

Robertson,  Wm.    Reign  of  'barles  V,  With  account  of  his  life  after  his  Abdication, 

J.  ,  bj  W.  H.Prescott.    Philadelphia,  1865 

'Chiller,  Fred.    HUt  )ry  of  ihe  Tolrty  Year's  War,  With  the  Revolt  of  The  Nether- 

>^    lands.    'I'rans.by  A.J.  W.  Morrison.    Londou,  1816 

*  oiiasre.    Hlstoire  de  Charles  XIL    New  York,  186H. 

^,   "  f'  '*  "       ct  Hlstoire  de  Kuaale.    Paris,  1865 

^  heator,  A.  Sec  '*Crlchton 

^^''•AX  LlTXSATUBS 

9o  thejJ.  W  von.    Werke.    Stuttgart,  18«T 18 

^anf;  w.    Sammtlicbe,  Werke  mit  des  Dichter'd  Lebeu  von  Gasuv  Schwab.    Stutt- 

w     j^it,  1869 

geioe,  H.    Sftmmtlicbe  Werke.    Hamburg.  1667 16 

^erder,  J.  H.  S&mmtliche  Werke.    iftuttgart,  1853. 28 
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^iopstock,  F.  G.    Sammt'khc  Werke.    Leipzig,  1857 10 

^dmer,  T,    S&mmtliche  Werke.    Im  Anftrage  der  Mutter  c  es  Dichter's  hcrausgegebeu 

.       Berlin,  1869 4 

l-es«lng,  S.  B.    Ausgewfthlie  Werke.    Leipzig,  1869 lOln 

^lanlbacii,  L.    Frederick  th?  Great  and  His  Court.    An  hlstorial  romance.    Trans,  b^  v 

Mrs.  Ciilemaii     Appleton,  1869 .> 

**  '•     Joseph  then  and  Hi  CottrU A 

l>auL  J.    SimmtUcbe  Werke.    Btrrllo,  1802 W\\Ti  VI 

Sch^/Jer,  J.  O.  T.  "  "        Stattgsrty  J$47 \VVji    ^ 
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Gkkm  A.M  LrRBATUsB— ContiBaed. 

SchUer.  J.  G.  T.    Dnmatic  Works.    Bohn,  1846 ;      i 

SchlegeU  F,  Von.    Works.    Aesthetic  and  misoellaneoos.    Bohn,  1849 !      i 

WieUand,  C,  M.  * SftmmUlche  Werke.    Leipzig,  1856 Se  InlS 

Italiah,  Spamud  Ain>  Swiss  History.  '«. 

Bat^  Isaac.    His 'ory  of  lulv,  from  the  Abdication  of  Napoleon  1.    London,  1810. ...  -       ^ 

I>anuam,  8.  A.    Hiatory  of  Spain  and  PortngaL                                        *•       188S...  .  \       s-' 

Florian.    EUstoiy  of  the  Moors  of  Spain,  with  a  brief  notice  of  Islamiam,  Harper,  18ft9  \      ^  : 

Hazlitt.  W.  C.    History  or  the  Venetian  Repabllc                                        '^      18»0  .^ 

Istria,  Mme.  Dora  d\    Switzerland,  the  Pioneer  of  the  Beformation.    Trans.  Ihu  tla  «5  .       'j. 

French.    London,1868 ,   «.  «      .•^■ 

Napier,  Hon.  B.    Florentine  History.    London,  1S46 —  3       -j: 

Presoott,  Wm.  H.    Beign  of  Ferdinand  end  Isaoolla.    Philade'phia,  1887 -  r.       • 

"           "     **     BeignofPhUipn  of  Spain.                    ••             *♦    \ 

Sismondl,  J.  O.  L.    History  of  the  Italian  Bepublics.    Harper,  1804 -. \ 

Swiizerlaud,  History  of.    London,  1883 

AblATIoHlSTOBT.  \ 

Blanchard,  S.  L.    Yesterdav  and  to-day  in  India.  London,  1867. 1 

Campbell,  G.    Modem  India:  Its  system  of  civil  ^ovcr.-.ment.     "       1852 "       \ 

Creary,B.S.    History  of  the  Ottoman  Torks.  1898 ^  '1 

Crichton,  A.    History  of  Arabia,  ancient  and  modem.    Harper,  lKfi8 "      4 

Glelg,  G.  B.    History  ol  the  British  Empire  in  India.    Loudoit,  1884 ^  .^^ 

Heber,  B.    NartatiTC  of  a  Jonmey  ttiroDgh  the  upper  provinces  of  Inaia.    Loiidoii«'  ^^^^      i 

18» —       "       1 

Jacob,  S.&c.    History  of  the  Ottoman  Bmpire  London,  186« ^^      "       i 

Lin-Le.    H'Storypf  the  Tl-plng  Bevolntion.  "       1866 ^      ^'      i 

Martin,  B.  M.    China:  political,  commercial  and  social.  *-       18i7 ^-^     —       t 

Mosaman,  8.    China.  ♦'       1847 ^     -^'       « 

Nolazi,E.H.    History  of  the  British  Empire  in  India.  *«       ig«7 ^     —       1 

Ockley,  Simon.    History  of  the  Saracens.  **       181T ^     ^";     i 

Bailies,  T.S.    History  of  Java.  *•       1830 ^     **      6 

Thornton,  Edw.    History  of  the  British  Empire  in  India.       ♦'       1841 —      — 

GENEBA.T.  HiSTOBT.  .--«1 

Aoam^  A.    Boman  Antiquities:  The  Manners  and  Cos' cms  of  the  Bomans.    London, ^i-'  ^--^'       \ 

1830 -■     ^^      5 

Alison,  A.    History  of  Europe,  1789  to  1815.  New  York,  1848^^  ^]?      i 

"  "  "       Abridged  by  E,  8.  Gould.         "  :846^  ^^^ 

Arnold,  T.    History  of  Bome.  Apploton,  1H66 ^      —  ••       , 

•*         **     Lectures  on  Modom  History.      "  1866 ^      -r^       i 

Baldwin,  J.  O.    Pre-historic  Nation?* :  The  Great  Peoples  of  Autiqaity.    Harper,  18H9U- ^^m 
Becker,  K.  P.    Weltgeschlchtc.    Achtc  Aussabe.    Herausgtirebcn  von  A.  Schmidt.  -^_j?,o  ,„  o 

Leipzie,1867....r. l^-  M^\%\n  9 

Brace,  C.  8.    Baces  of  the  Old  World.    New  York ,      —    •• 

Bulwer.    See  "Lytion."  ^^^—w       i 

Border.  8.    Oriental  Customs.  An  lUnstration  of  the  Sacred  Scriptures.    London.  1825^  =--  ^"      . 

Bask,  Mrs.  Wm.    Mediaeval  Pones,  Emperors,  Klugs  and  Crusaders.  London,  1850.. —     y 

Cbroilcles  or  the  Crusade  of  Bicbard  Cceur  de  Lion.    By  Bichard,  oi'  Devizes,  and  Oeof^E^  ^rn^i- 

irey  de  Viusauf ;  aud  St.  Louis,  by  Lord  John  de  Joinville.    Bohn,  1S48 —  { 

Dew,  i*.    Digestof  Ancient  and  Modem  HiPtorv.    Apple  ion,  1807 —      ••       . 

Dunham,  8  A.    History  of  Europe  in  the  Middle  Ages.    London,  183-3 — 

Eatropius.    See  **  Justin."  ^ 

Felton,  C.  C.    Greece,  Ancleot  and  Modem.    Lectures  before  the  Lowell  lnstUu:^a»     ■^^'      , 

Fields,  1860 •        ^ 

QeofD'ey  de  Vinsauf.    See  "  Chrouicles  of  the  Crui^ades.''  , 

Greece,  Ancient  History  of.    London.  1844 — .  • 

Qrotp,  G.    History  of  Greece,  from  tec  earliest  ])eriod  to  the  close  of  Uie  genoratla^>—  ^^^ 

contemporary  with  Alexander  I  he  Great.     Murray.  1S60 ^  ••       " 

Gulzor,  F.    History  of  Modem  Civil izaticn.    Translated  by  Wm.  Hazlitt.    Appleto*.    ^"»       . 

1867 _  ••       * 

Haliam,  H.    State  olEuropp  durioj:  lh«  Middle  Ai:e-.    New  York,  18n7 ••■      ■' 

Uerodotas,  History.    Trauslated,  wi.h  notes  and  diKtertations.    11  j  ("ii  ii  Ijinilliiiiiii^  ~    "  ' 

AppletOD,  1804  ; 

Jews,  dlstory  of.    London,  1830 ••       ^ 

JoiiiVll  e,  Lord  J.  de.    See  *•  Chronicles  of  the  Cm-^ad^s.'' 

Josephns,  Fl.    Complete  works.    Translated  by  W.  Whistcn.    Rdinbnrjrh.  IS07 ••/      * 

Justin.    Comelus  Nepos,  and  Euiropitts.    Literally  truuslatcd  by  S.  Watson.    Lo^^^"""/ 

don,  1858 .,     ^  ••'      ^ 

Kemble,  J.  M.    8tate  Paprrs  and  Correspondence,  from  the  Bevolntion  to  House  ^ 

Hanover.    Loudon,  1857 — —   ••       ' 

Latham,K.S.    Nationalities  of  Europe.    Londou,  18<)3 ■ -■       -< 

LIddelJ.H,0.    History  of  Rome.    New  York.  1868 —    ••       i 

Uvluf,  T.    History  of  Homo.     Literally  uanaVatjed  b-j  tii;>vllatv,  Edmonds,  and  Devit  -^te. 

London.  1849 — -    ••       -^ 

LordyJ.    Tfle  Old  Roman  World.   New  Yotlt, \ftfta —    "v     \ 

"  Ancient  States  and  Empires.    tttTVYjner,  Vftft^ —  •••     ^ 
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i.    Athens,  its  Rise  and  Fall.    With  views  of  the  llteiatnre,  phllofophy,  and 

fe  of  the  Athenian  people.    Harper.  .  .^. . . . . .  .^ .^ |2  in  1 
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Northern  Antiquities.    Tranalated by  fiishop  Percy.   London,  184T 

.    Historical  Stodies.    London,  1865 

.    History  of  the  Romans,  under  the  Empire.    Appletoo,  16S4. 

timton  des  Croisades.    Paris,  1867 

Philosophy  of  History.    From  Fsll  of  Roman  Empir«  to  Frendi  Rerolatton. 
.1849 


Di.    History  of  Greece.    London,  1885. 

T.    History  .  f  Rome.    Translated  by  W,  P.  Dlckiou.    Scrlbner,  188»^. . . 

[I.    Histoir  de  Jn]e>  CsB'ar.    Appleton,  1867 

H.    ChronolojEryof  H^storr.    London,  1866. , 

G.    Lectures  on  Koman  History.    LooDidon,  1856. 

0.    Bgyptiau  ChioniclcH.    London,  1861 

P.    Cyclopedia  of  Chronology.    New  lorlr,  1860 

Devizes.    See  "  Chronicles  oi  the  Cmsades."' 

jjy  of.    London,  1830 

PDllosopby  oi  Bistory.    Translated  by  J.  B.  Robertson.  London.  ISM. . 
Lecin-es  on  Modem  History.    Translated  by  Pnrcell  and  Wmteloek. 

London,  1S49 

P.  C.    History  of  the  ISth  Century.    Translated  by  D.  DaTidson.    London, 


Manual  of  Ancient  History.    New  York,  1667. 

.C.  L.    History  of  the  Fall  of  the  Roman  Bnq)lre.    London,  18M 

Lectures  on  the  Siudy  of  History.    DeliTered  at  Oxfoid,  18604L    fLuptXt 


History  of  Greece.    New  York,  186:^ 

Lecmree  on  Modem  History.    Cambrids[e,  1841 

A .    Ms  nners  and  Customs  of  Andrnt  Greece.    London,  184HI 

>rks.    Translated,  with  uotes.    London,  1864 

Dlx  ans  d'e:udes  historlquon.    Parla.  18tf7 

;.    A  History  of  Gn  ece.    Lntgnman,  1885 

.  Hlst'jry  of  the  P'  loponesian  War.  LiteraRy  translated.  London,  1849. . . 
1  the  Arts,  Manufactures,  Manners  and  IiMtltntlons  of  the  Greeks  and 

».    Ltngman,  1883 

•\     Umyersal  History.    Loudon,  1885 

▲TTBS. 

Tragedies  of.    Literally  translated  by  Buckley.    London,  1859 

»s.  Comedies  of.  **  Hlckie.  **        1858 

thJcsot  •'  Browne.  *•        1867 

Uutorlcof  ♦•  Bucklpy.         *'        1860 

clitics  and  Economics  of.  Literally  translated  by  Walford.  London,  1858. . 
T.  The  Liter.<iry  Histonr  of  the  Mi.'dle  Ages.  (Duplicate.)  Bogue,  1846. 
Dante,  as  Pnilosopher,  Patriot  and  Poet.    New  Yoik,  1866 

Fred.  History  of  Spunl  h  Literature.  TrannUted  fi'om  the  German.  Lon- 
^ 

The  Historv  of  Don  Quixote  de  la  Maucha.     By  T.  Ross.    With  illnstra- 

crDere.    Philadelphia,  1867 

keis;  or,  Moial  Duties.  Literally  translated  by  C.  R.  Edmonds.  Phila- 
delphia, 1865 

[  tfficiis.    Edited,  with  notes,  by  Thacher.    Appleton,  1867 

ttions,  Original.    Withnotes.    Appleton.  1867 

tiieri.    La  Divlna  Comedia.    Koma,  1791 

>s.  Olyuthiacs.    Philllppics,  etc.    Literally  translated  by  C.  B.  Kennedy. 

.1862 

??.    Orations  sgalntit  Lepiines  Midias,  &c     Literally  translated  by  C.  B. 

Kennedy.    London,  1866 

On  the  Crown.    Literally  translated  by  C.  B.  Kennedy.    London.  1855 

Trairedies  of.    Literally  translated  by  T.  A.  Bucldey.    London,  1850 

Satire  and  the  Satirists .   Jjbdfleld,  1855 

y.x.'tfy,  etc.    Literally  trandE&d  oy  T.  A.  Buckley.    London,  1851 
r^-tu  r.r  »<.  »•  Q  Smart.  "       ■•*«® 


(t 


Evans  and  Gilford. 


K 


1868. 
1802. 


^orka  of. 

atirvs  <->f.  •' 

Phos.    Fail  y  My tholosry 

loa.  •'  Loudon,  1832 

On  the  Nature  of  Thinrrs.    Literally  translated  by  S.  M.  Watson,    London, 

ptgrams  of.    Li terall v  translated  l>y  S.  M .  Watson.    London,  I860 

Qorpbofr/es  of.  ♦'  fl.  T.  Riley.  **         1867 

itlres  of  '♦  Evans  and  Glfford.  "        1852 

P'ablesof.    Translated  into  yerse  by  C.  Smart.  '•        1868 

If  s  of.    Litdraliy  tranelat/ed  by  Turner.    Into  yerse  by  Tom  Mooie.    Lon- 

•2 

rks  oC    Translated.  1st  vol.  by  Carey ;  2d  yoJ.  by  Payls*,  4th,  CQiiad dUiYii^ 

I    London^  1965-1-4 , 

kgj,and<'rUo.    Original,  with  Dotetf,    Appleton,  i6Q7 . 


10 

8 
1 
8 

2 
1 

8 
1 


8 
1 
2 

1 
1 
] 
S 
2 
1 
8 
2 

2 
6 


1 
2 


152 


Title  of  Books.  ^^^ 


GxxixxAL  LxTKEATUBB— Cjnlinaed. 

Pmntas,  Comedi  -s  of.    Literally  translated  by  H .  T.  Riley.    London,  IBOi 

PoCwOke,  E.    India  in  Greece ;  or,  Truth  m  Mjttiologj.    London,  18&2 

Qpinti  lai 'd  Instiintions.    Ivth  aud  litn  books.  Notes  by  Prof.  Prof.  Fxlese.   App'e- 

ton,  1886 

Bnf  OS,  Qnlntns  Cartia«.    Life  and  Biploits  of  Alexander  tne  Oreat.    Appleton,  J8M.. 
Sehlegel,  Wm.  Aug.    Dramitx  Art  and  Literatore.    Translated  by  John  Black.   Lod- 

do  ,184« 

Sear8,B.   Ancient  Literature  and  Art   Boston,  1848 

Slftmondi's  Literaiore  of  Sonthem  Europe.    Translated  by  Thomaa  Ro<coe.   London, 

IbOJ 

8ophocle».   Tragedies  of.    In  English  prose.    London,  1868. 

Taeitus,C.  C.    Hit>torieso&    Notes  by  Tyler.   Aopleton,  1S67. 

Trfsso.    Jerusalem  Deitreied.  Translated  into  SngUsb  verse  by  J.  U.  Hunt   London, 

1818 

Terenee.    Comedies  ot    Literally  translatad  by  H.  T.  Riley.   London,  1863 

Thomp8on,H.    History  of  Komaa  Literature.    London 

Virgil's  iSneid.    Oi  Iginal.    No^es  by  U.  8.  Frlese.    AppUton,  1867 

"      Works.    Translated,  with  notes,  by  Dayldson.    London,  1850 

Xenophon*B  Anabasis.    Motes  by  Alph.  Crosby.    Boston,  1867 

Cyropasdia.    J.O.Owen.    NewTork 


(i 


GaAMMAia,  BsADxaa  axd  DionojcAxna. 

Aro-  ItraLaiioPiOseCompo'tltion.    Appleton,  18GT 

Banks'  linsllsh  Master:  or.  Guide  to  Eteasonlng  and  Composition,.  London,  1829 , 

Bar ilett's  Dictionary  of  Americanisms.  Boston.  1860.  . . 
Boise,  J.  R.  Ghreek  Prose  Composition.  Appleton,  1867. 
Boyd,  J.  R.    Elements  of  Rhetoric.    Barper,  1868 


Brande,  W.  T.,  and  G.  W.  Coxe.    Dictionary  of  Science,  Liierattire  and  Art   Lonf- 

man,  1866 

Bullions  P.,  and  Morris.   Latin  Oranunar.    New  York,  1867 

tt  14  »*      Lessons.  **  **  

«*  *•  Prlndplrs of  Gre«k  Grammar.    ReVlsedby N.*C.'Benediet 

New  York,  1867 

Bullions  P.,  and  Morris.   Analytical  English  Grammar.    New  York,  1868 

''  ''  Common  School  Eoglisb  Grammar.     New  York,  ISOO 

''  *•  Latin  English  Dictionary.     Re-arranged  from  E:lddle  on  the 

basis  of  Frennd.  .Sheldon,  1866 

Oollot,  A.  G.    Chefs  D'  (Envre  Dramatiqaes  de  la  Langue  Fraucaiee.  Sheldon,  1867.  .| 
Coxe.    See^Braude." 

(."^osbv,  Alph,    Greek  Grammar.    Boston,  1SC7 

^'  "      Lessons.    Boston,  1886 

"  •'      Tables.  *•        1864 

Dwieht,B.  W.     Modem  Philology;   its  History,  Discoveries  and  Inflaence.     New 

York,  1869 

Fivas,  A.  De.    Classic  French  Reader  ;  English  Vocabulary.    Appleton,  1867 

Po*ler,  W.  C.    English  Grjnmiar.    Harper,  18 o8 

H&n«on,  J.  H.    Preparatory  Lai  in  Prwe  Book.    Boston,  1867 

•'  Uand-Book  of  Latin  Poetr>'.     Extracis  from  Oyid,  Virgil  aod  Horace. 

Crosby,  1867 , 

Harkno&B,  Alb.    First  Greek  Boo »£.    Appleton,  1868 

"  Second  Latin  Book.        "         1867 ,. 

Kavanagh,  M.    The  Discovery  of  the  Science  of  Languages.    Longman,  1M4 '"^ 


Keetles,  J .  Q.    New  Method  of  Learning  French.    New  York,  1857 

Ledru,F.    >  ronch  Grammar.    Now  York,  1868 

•»  "       Reader.  **        1866 

♦»  •«        Fables.  "  '*  

Led,  H.    Local  Nomenclature  or  the  Anslo-Saxons.    L-jndon,  1863 

Masrill,  H.    Introductory  French  Reader.    Boston,  186S 

•»  "  "        Grammar.      "        18«7 

'•         Eeyto  *'  *'  "         '*  

Marsh,  G.  P.    Lecttu^s  on  the  English  LangntM    Now  York,  1867 

"              Origin  and  History  or  the  EnglisBXancniaire.    New  York,  1S67. . . 
Mliller,  Max.    Science  oi  Language  (first  eeriep).    Sciibner,  1870 

»'  Chips  from  a  Gterman  Workshop.  '*  "'  

(Ehlschlajrer,  J.  C.    A  Pronouncing  German  Header.    Appleton,  18fi6 

Vnjol  L  H.  D.  C.  Van  Norman.    Complete  French  Clast-Book.    Barnes,  1807. 

Ricoardson,  Chafr.    Dictionary  of  the  Enelish  Languai??.    London,  186$ 

Rowan  F.  M.    Morceaux  Choisis  des  Autenrs  Moderues.    Applcion,  1856. 

Spiers  &  Surenne'rt  Pi  ecch  and  Enjjllsh  Di  llonary.  "         1807 

Tnieme,  F.  W.    English  and  German  Dictionary.    Altona 

Tooke,  John  H.    Diversions  of  Purley.    London,  1860 

Vernon,  Ed.  J.    Anglo-Saxon  Grammar.    London,  1846 ' 

Webster,  N.    Dictionary  of  the  English  Language.    Merrlam,  1870 

Wedgwood,  H.    Dictionary  of  EngU>h  Etymology,   (let  vol.)    New  York,  1868. 
WbMUsJy,  Rich.    Elements  of  Rhetonc.  "  1867. 

WbJtaey,—,    Language  and  the  8iudyo!Lttn«ua^«.  •'  

WUklDF,  Jdo.    Real  Character;  or,  APWlotopYAcaX  \.a:n^w%!ft^.  \*rx^wiAWR, 
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Titles  of  Books. 


DISS  AMD  DicrnoirABn»— ContlDiied. 

roe>.  E.    Dictionary  of  the  Bnglish  Langnmge.    Boston,  1880. 

s.  H.    Elementarj  G«rman  Grammiir.    New  York,  1807 


BLArOT. 

.    Works  ot  with  Life;  by  C.  F.  Adams.    Boston,  18M. 
ras.  W.    life  of  ArctL  Alexander.    Philadelphia,  1801. 


G.    Party  Leaders.    AppletoxL  18M 

)*.  B.    Inner  Life  of  Abraham  Lincoln;  Six  Months  at  the  White  Honse. 


rk.  1809. 


New 
•I 


York. 


tt 


1860. 


en, 
A 
T. 
m. 


1. 
P. 


^.    KecoDeclions  of  H.  W.  Allen. 

7.  Life  of  George  Washington. 
.P.    LtfiD  of  Beoi.  Silliman. 

Liyea  and  Ttaies  of  The  Chief  Jostices.    Philadelphia,  1856 

Life  of  John  Randolph.    Appleton,  1805 

Washington  and  His  Genenus.    New  York,  1804. 

Lifeof.  ••         18B6 

Life  of  George  Washinsfton.  "  '•    

Life  and  Voyages  of  Colnmbns.  *'         1848 . 

homas.    Writmgsof.    Washington,  D.C.,  1853 

US.    Dictionary  of  the  U.  B.  Congress.    Philadelphia,  1889 

Vm .  K.    Diary  and  Con  espondence  of  Amoe  Lawrence.    Boston,  1800 

<(  ti  kt  i«  n        1867 

?'oster.    Life  and  Voyages  of  Americus  Vespncios .    New  York,  1840. '.  .* 

imes.    Letters  and  other  Writings  of.    Philadelphia,  1860 

L.    LlTing  Orators  in  America.    New  York,  1800 

D.    Life  and  Speeches  of  Henry  Clay.    NewYork,1800 

'.    Life  of  Horace  Mann.    Boston,186S. 

Temperance  Recollections.    New  York,  1807 

Diccoverers  and  Pioneers  of  America.    New  York,  1850 

Life  and  Times  of  Aaron  Bnrr.    Harper,  1808 

Life  of  Horace  Greeley.    Now  York,  1865 

Uie  and  Times  of  Benjamin  Franklin.    Ticknor,  1807 , 

Life  of  Andrew  Jackson.  "       1800 

v.  J.    LlteraryLifeof  J.  K.  Paulding.   New  York.  1807 

.    MeiDOirBoftbeLifeof J  Q.Adams.    Boston,  1858 

a.  J.    President  Lincoln's  Aaministratlon.    New  York,  1804 

.    LtreandCareerof  Major  John  Andr6.    Boston,  1861 

en.    Memoirs  of.    By  himself.    New  Yorlc,  1804 

W.    The  Life  of  Stephen  A.  Douglas.    New  York,  1860 

ed.    Life  of  George  Washlnffton.    Boston,  1856 

Life  of  Jo.  Brant.  Thayendanegea,  and  The  Indian  Wars  of  the  American 

ion.    Buffalo,  1851 

I,  Gcorire.    Writings  of.    New  York,  J84T 

.  and  H.  L.    Life  and  Labors  of  Franc  s  Wayland.    New  York,  18ii7 

rENEBAL  Bl0CiBA1*HT. 

A.    Dictionary  of  Author*-.   Vols.  I  and  9.    Philadelphia 

.  D.    The  Protector.    A  Vindication  of  Cromwell.    Edinburgh,  1847 

Imperial  Dictionary  of.    London 

tnes.    Lifeof  Samuel  Johiison.    New  York,  1860 

K.  F.    Encli«h  Merchants.    London.  1866 

M .  De.    Memoirs  of  Napoleon  Bonaparte.    London,  1886 

avid.    Life  of  Sir  Isaac  Newton.  "        1838 

rfcians.    Lives  of.  "         1830.. 

fi.    Life  and  Letters  of  T.  W.  Robertson.    Ticknor,  1806 

ohn.    Lives  of  Lyudhurst  and  Brougham.    London,  1869 

08.  History  of  Frederick  the  Great,  of  Prussia.    Leipsig,  1858 

Trial  of,  and  of  The  Rerfcides.    London,  1838. 

renuto,    Memoirs  of.    By  himseir.    London,  1850 

Tulllns.    See  

.    The  Pursuit  of  Knowledge  under  Difficulties.    Revised  edition :  with  a 

and  not*f»,  t>y  Francis  Wayland.    H&rper,  1868 

hele.    The  Great  Empress ;  a  Portrait.    Linpincott,  1870 

1.    Life  of  Frederick  rl.  King  of  Pru-sia.    Harper,  1868 

DcQuinry.    Lives  of  M.  Antrelo  and  Rtlfffillo  (auplicate).    London,  184G. . . 

m.    Life  of  M.  Tulliufl  Cicero.    New  York,  1860 

.    The  Book  of  Illuirtrious  Mechanics  of  Europe  and  America.    Hartford, 
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>.    Diary  and  CorreHpondence  of.    London,  1862 

T.    Napoleon  and  his  Marshals.    New  York,  1866 

0.  A.    Shalcspeare ;  his  Inner  Life.    London,  1866 

or.    William  Shakspesre.  *'       1865 

1,  Lucv.    Memoirs  of  The  Life  of  Col.  Hutchinson.    London,  1848 

..    Ltfe  of  Carl  Riiter.    New  York,  1S6T. 

Lite  of  CsrdiDMJ  Wolfey  (duplicate).    London,  1846 \ 

A  Third  uaUeij  of  rortr&ite.    SbeldoD,  1 855 ; 
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TiUe  of  BookB. 


Enoush  ahd  Oxhkeal  BxoaftAPHT— Continaed. 

Gle1g,O.R.    LtresofBildBhMaiUnr Commanders.    London . 

Ooetbe's  Aptoblographir.   Tnoalatedb/ JidmOzenford.    London,  IMS . 

GoliotiM.    Memoirs  of  Sir  Robert  Peel.    London,1857 

•'  Histoire  de  Charles  L   Pari8,186e. 

'*  *'  Bicbard  Cromwell.    Paris,  1868 . 

Irving,  W.    Life  of  OUTfr  Goldsmlib.    New  York,  1849 

**  Mahomet  and  bis  Snccessors.     ^'         1805 

James,  O.  P.  R.    Llfeof  Richard  Cosnrde  Lion.    London,  1864 

Jesse,  J.H.    Life  snd  Rdgn  of  George  IIL    London,1867 

Jones^B.    I^e  and  Letters  of  Faraday.    Lippincott,  1870 

Kingston,  T.  L.    History  of  Frederiek  n.  Bmperor  of  the  Romans,    Cambridge,  186ft .  . 

Lawrence,  Bngene.    LiTes  of  the  British  Historians.    New  York,  1868 ■ 

Literary  Hen.    Italian  and  Spanish.    LondoD,  1886 

**  Freoch.    London,1888 

LoekbartJ.O.    Life  of  Sir  Walter  Scott.    Edinburgh.  1867 

Lod?e,  Bdm.    Peer^e  and  Baronetage  of  the  BriUsh  Empire.    London,  1867 - 

Mackintosh,  R.  J.    Life  of  Sir  James  Mackintosh.    London,  1835. .- 

Ma88on,D.    Life  of  <iohn  Milton.    Boston,  1867 

Middleton'B  Life  of  M.  Tnllias  Cicero ;  with  Letters.  Trans,  by  Melmoth  and  Hetterde  u 

London,  1854 

Parkes  and  Merivale.    Memoirs  of  Sir  Philip  Francis.    London,  1867 - 

Parr,  Harriet.    Life  and  Death  of  Jeazmed'Arc.    London,  1866 

Pettlgrew,  T.  J.    Life  of  Lord  Nelson.     London.  1849 

Piklnftton,  Matt    Dictionary  of  Painters.    London,  1857 .•• 

Plutarch's  LItcs.    Traps,  by  Jno.  and  WnL  Langhorne.    ClncbiQati,  1866  . . .-. .  >  • 

Roscoe,  Henry.    Lires  of  Eminent  British  Lawyers.    London ••• 

**       Wm.    Life  and  Pontificate  of  Leo  X.    London,  1846 

«*  •<      Life  of  Lorenxodi  Medici.   London,  1846 

RnsseU,  BarL    LirbandTlmesofChss.  J.  Fox.    London,  1866 .-•• 

"       J.  R.    History  and  Heroes  of  Medidue.    London,  1861 

Scott,  Walter.    Life  of  Napoleon  Bonaparte.    Edinburgh,  1842 

Smitef,  Samnel.    Brief  Biographies,    jnelds,  1869 

*•  •*        IndnstrlaiBlojrrapby.    Fi<;ld%1869 

'*  "        The  Life  of  QeoTge  Stevenson,  railway  engineer.    Field?,  1809 

'*  '*        Self-help:  with iilastratione  of  character,  conduct  and  perseyerance. 

"  *'        Revised  edition.    Harpcr,1870 1 

Soathey,  Robt.    Lives  of  the  BrltiBh  Admirals.    London,  1835 

Smncker,  S.  M.    Public  and  private  history  of  Napoleon  the  Third.    Bradley,  18.%  — 

iStateemen,  British.    Lives  of.    London,lS.37 

St.  John,  J.  A.    Life  of  Sir  Walter  Raleigh.    London,  18C8 > 

Suetonius,  C.  Tranq.    Lives  of  the  Twelve  Caesars.    Trans,  by  Alex.  Thompson.    Lou- 
don, 1865 -v 

Thier«i,  Adolphe.    The  Mlssiaaippi  Bubble.    A  Memoir  of  Jno.  Law.    Tracs.  by  F.  ^- 
Flake.    New  York,  1859 ; 

Tytler,  Pat.  P.    Lives  of  Scottish  Worthies.    London,  1831 •  •  •  • ; 

Vasnari,  Glorcio.    Lives  of  Painters,  Sculptors  and  Archltecie.    Trans,  by  Mrs.  Jo*?*. 
Post e r.    London,  1850 j 

Walpole,  Hor.    Memoirs  ot  the  Rei^  of  George  II.    Loudon,  1847 

Wharton,  Grace  and  Phil.    The  Wits  and  Beaux  of  Society.    London 

"  "  *•       The  Queens  of  Society.    London 

Fouo-vnox,  PniLOSopnY  asp  Helioion  : 

Alden,  Joseph.    Elements  ol  Intellectual  Philosophy.    D.  Appleton  &  Co.,  1947 < 

Amola,Mait    Schools  ou  the  Continent.    Loudon,  18G8 

Aubegne,  J.  H.  Merle  d*.    Germany,  England  and  Scotland.    Loudon,  1849  ••'■ 

Balane,  James.    Fundamental  Philosophy.    Trans,  from  the  Spanish  by  H.  F.  Brown- 
son.    New  York,  1858 

Bamsrd,  Henry.    American  Journal  of  Education.    Vol.  1.    Hartford.  1856 •••• 

fiamef,  A.    Lectures  on  the  evidences  ot  Christianity  in  the  nlncteentn  Century.  »** 

per,  1868 -;   •' 

BarmcljAbbe.    History  of  the  Clergy  during  the  French  Revolution.    Dublin,  IW*.  •  - 

Bcde.   Ecclesiastical  History  of  England,  and  the  An^rlo-Saxon  Clironlcle.   LonflO"- 

■jg^j 

Blakey,  Robtl    Hletory  of  Moral  Scienco.    London,  183.1 ■ 

Bo«auet.    Dlscours  aur  L'HIstolre  Univeraelle.    Paris,  18G7 

'♦  Sermons  Choiais  dc.    Paris,  1863 •••' 

'*         Oraisons  Funebres  de.    Paris,  18W ^ 

l^yd,  J.  R.    Moral  Philosophy.    New  York,  18<Wl 

Buugener,  S.  F.    History  of  the  Council  of  Trent.    Harper,  1855 

Burntt,  EUhu.    The  Mission  of  Great  Sufferings.    London,  18C7 ••••:••• 

.i        4<         Pater  Mund* :  or  Modem  Science  testifying  to  the  Heavenly  WW'i 

Nichols,  1870 ! 

BusbnoU,  H.    Nature  and  the  Supernatural.    New  York,  1867 

•'  Moral  Uaes  of  Dark  Things.    Scribner,  1803 i'viir 

BatJer*8  Analogy  of  Religion  to  the  ConslVVatVoTiMid Course  of  N  ature ;  analyzed.  ^•'; 
York,  am 


155 
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EorcATioaf,  Pbxlmopht  aitd  Bbltoioiv.— Continued. 

CtttdbrankB.  P.  A.    Lectores  on  Natnnd  Theology.    New  York.  1867 

Chilmen,  liiot.    Christian  Revelation  in  connection  with  Modern  Astronomy.    New 
York 


It 


ti 


ti 


n 


No. 
Vols. 


nuUeMbrlsnd.    Le  Genie  Du  Christiaaisme.    Parts,  1885 

CoIm,LB.   Beauties  and  Deformities  of  Tobacco  using.    Boston,  1868 

Conybeare,  C.  A  Howson.    Life  and  Epistles  of  St  Paaf.    New  York,  188T 

^^ouin,  Victor.  Lectores  on  the  Trae,  the  Beaotifal  and  the  Good.  Trans,  by  O.  W. 
Wight.   New  York,  18<)T 

Elements  of  Psychology'    Trans,  by  C.  8.  Henry.    New  York,  1868. . . . 

Uis^T  of  Modem  Phfloeophy.   Trans,  by  O.  w.  Wlg^t.    New  York, 

Da  Vral)  (fo Bean.'et'dn  BienV ' Paris,  iste! *.*.'.!.'.' '. ','. I '. " '. ',  *! .' .* 
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of  the  Mormon  A.    London,  1861 —       -•• 

RenncU,  J.    The  Geographical  System  of  Herodotus  Examined  and  Explained.  WiC-^V  -'"i 

Maps.    London,  1830 —  : 

Rltter,  t'.    Comparative  (leography.    Translated  by  W.  L.  Gai^e.    Llpplncott,  ls63...    —  / 

Geosiraphical  Studies.  **  '*  Gould,  1863 —  / 

Rowley,  H.    Story  ot  the  Universities'  Mission  to  Central  Africa.    Illastratcd.    Ljt  -mr-  n- 

dcn,  18«m; _    ^        / 

Sala,  G.  A.    A  Jouraoy  due  North.    A  Residence  in  Russia  in  the  Summer  of  185*     ^^' 

Bern  ley,  1S59 -  / 

"  From  Waterloo  to  the  Peninsula.    Four  Months  hard  labor  in  Belgini* ^1 

Holland,  &c.    London,  180T • -•      ^ 

Schmidt,  H.  I.    Course  of  Ancient  Geography.    Appleton,  1S61 * 

Schmitz,  L.    Mauual  of  Ancient  Geoeraphy.    Philadelphia,  1867 -■       ' 

Schoolcraft.  H.  R.    Narrative  of  ai^  Exploratory  Expedition  to  the  Sources  of  the  MF^    -*' 


aiA  i^xpior 
183-2.    Llpj 


Bi8>Ippi  in  1S80;  resumed  in  183*2.    Llpnincott,  1H5B —  •       ' 

Shea,  tl.  G.    Diecovery  ana  Exploration  of  the  M'^siseippl  Valley.  New  York,  1852..     —  • '      * 

HlrTiLC.    China  and  the  Chinese.    London,  1849 -•       * 

skioDor,  J.  E.  H.    After  the  Storm ;  or,  Jonathan  and  his  Neighbors  in  1865-6.  Bentlp*3''r       ^ 

1866 -  - 

Stephens,  J.  S.    Incidents  of  Travel  in  Ctntral  America,  Chiapas  Yucaian.    Harp^  *'       ;, 

1967 -■:      i 

Stephens,  J.  C.    Incidents  of  Travel  In  Tnc.itan.    Harper,  1858. --        J 

Speke,  J.  U.    Jonmal  of  the  Discovery  of  the  tonrcc  01  the  Nile.    Haiper,  1868 -  - 

Squicr,  E.  U.  Nicaragua;  its  People,  Scenery,  Monuments,  and  the  proposed  Can^ -*  -        a 

Apple  ton.  1S61 -  - 

"  "     Notes*  on  Ceu I ral  America,  particulaily  Honduras  and  San  Salvador..  "  -        • 

Harper,  )856 --_- 

Swan,  .1.  Q.    The  Northwest  Coast;  or.  Three  Year's  Residence  in  Washtaigton  Ter*^^  -      ] 

torv.    Harper,  1857 -  -  * 

Temple,  E.     Travels  in  Various  Parts  of  Peru.    With  a  Year's  Residence  in  Poto^i-  *  .      \ 

Bentley,  1S30 -  " 

TJmboekU  O.    Travels  of  the  Russian  Mission  through  Mongolia  to  China,  1880-Sl .  •  '  !     i 

LoDgmui,  1827 -  j  '  I 

Tour  througn  South  Holland,  up  the  B!hVu^^  tm^  8kCT0«a  \Xi«  ^^>S(i«\\ftAAa  to  Otteia^  -  I     ] 
Murray,  1836 •  • 
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J.  J.  Von.    TrtTelfl  in  Pern.    TnuiBUted  by  T.  Bou.    Btrnes,  186B 

iV.   Steam  Voyage  to  Conetantlxiople  by  the  Bhlne  and  Danube,  1840-1.   Por- 

1889.    London,  1842 

i.    Personal  Adren tares  Daring  the  War  of  Independenee  in  Hangary. 
;y,1850 

GcoosAPHT— Sapplement. 
lie,  J.    The  Votai^e  and  TraTaile  Cric.)whJdi  treateth  of  the  way  .to  Hlerosa- 

tc.    Bd.  J.  O.  HalliwelL    London.  1889 

\   Early  TraTols  In  Paleetino.    ArcaU;  Wiillbald,  Bernard,  Snwalf,  Sigard, 

ihers.   Notes.    Bohn,  1848 ..  .. 

t.  G.    The  Life,  Biographv  and  Pablic  Serrice^  of  James  Bachanan ;  inclad- 
>me  of  his  State  Papers.    Mew  York,  1850 

Tbe  Lire  of  King  AUred.    Translation  revised  by  the  Aaihor.    Bd.  T. 
It.   Bently,18«a 

AMD  Bound  Pskeodxoals. 

Cyclopedia,  New.    Edited  by  O.  Btpley  and  C.  A .  Dana.    Appleton,  1867. . . 

ycfopedla  and  Be^dster  of  Important  Brents.    Appleton,  I86I-0 

8andBng1neer''s  Jonmal.   London,  188T-08 

Imansc  and  Companion.    London,  18S8-08. 

a Brlttanlca.    Brown,  1859..../ 

1  Queries.     London.TI849-67 

Annual.    A  view  of  History,  Politics  and  Literature.    London,  1708-18S8 

of  Arts  and  Sciences.  **       1824-1884 

Parliamentary.  "        1776-1780 

'ancer ;  or.  Impartial  Repository  of  Public  Erents.  '*  **•      

'  British  Association  for  Adrancement  of  Science.  *'       1835-1866. 

^dlnbnrg,  1802-^4;  with  Index,   Baltimore 

!7orth  British.    May  1844  to  May  1868.    Edlnburg 

Popular  Science.    London,  1862-8 

anarterly.  "       1809-62 
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che  Zfltang,  li^,  and  cur.  vol.    Leipelg. 

iiisactions  of  Horticultural  Soeiety  irum  Its  organization  to  1864.    4  eopics.  Alien, 

Tourual  of  Horticulture,  1868. 1S69,  and  cur.  vol.    TiJton. 
Rural  Messenger,  car.  yol.   ChlcaKO. 

.  Potato  Book.  Farmer,  and  Journal  of  Useftil  Science.    18C8-69  to  April  1870,  3 
hs.    Sau  Francisco. 

.    HIuBtrated  Spring  Catalosme.    Springfield,  Ma^s..  1870. 

or  the  National  Agricultural  Colleges.    Things  to  be  thought  of  before  planniuE^, 
Yoric,  18«6. 

Report  State  Board  of  Agriculture.    Sacramento,  1860. 
Premium  Schedule  14th  Annual  Fair.         '*  1867. 

Address  of  Hon.  A.  A.  Sargent  '*  1806. 

Transactions  State  Agiicuftural  Society,  1S61-5.      ISUS. 
;ural  World,  1869  and  cur.  vol.    St.  Louis, 
and  Country  Gentleman^  1868-9.  and  cur.  vol. 

Monthly,  18t*8,  exc3pt  May,  July,  November  and  December,  H'eo;  1st  3  uionihs  cur. 
Philadelphia. 

i.    A  monthly  magazine  devoted  to  Agriculture,  Horticullurc,  &c.  Feb.  1870.  New 
;n8. 

•e ;  in  seven  prize  essays.    Judd. 
ist,  1869,  except  Oct.  cur.  vol.    Woodward, 
ipe  Growing  and  Wine  Makine  Association.    Sprin^^flcld.  1868. 
ite  Agricultural  Society.      Official  list  of  Awards  at    10th  Annual  £xbibltion, 

Chfcago,  1868 
,tc  Agricultural  Society  Premium  List.     Springfield,  1868. 
msactions  Horticultural  Society,  18J1-8.  "        1862-8. 

1  Wisconsin  Dairyman's  Convention.    Rockford,1867. 
esiead,  for  18t>9. 

Agricultural  Society.    Rules,  Constitution  and  Premiums,  15lh  Exblliltlon.    Mus- 
atlue,  18*». 

Agricultural  Society  Report,  for  1865.    Des  Moines. 
Agriculture,  ISOft  and  cur.  vol.    St.  Louis. 
Agriculture  Pratlqe.  180d  and  cur.  vol.    Paris. 

ounty  Agricultural  Society.    Premlam  List  and  Regulations.    fidviM^hfvXWe,  \^\'&. 
cports.  Department  of  AJsrlcaHiue;  1867,  Nov.  and  Dec.  1«H»,  Jmi.,  IF^^j., 'i«V^x*i>^> 
Nov.  MndDec.;  lfi69,  Jan,,  Nor,  and  Dec. ;  1870,  Feb.  Marctai  and  A.vt■\^• 
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New  England  Fanner;  1889,  and  current  yolome. 

New  JerMyfttateAgricoltoral  Society,  Bnrart  BzecntiTe  CommitteeLjsat.  Ttenton,  lfti>r. 

"  ''  "  College;  Third  Annual  Beport  Board  of Vldton.       **       *- 

New  York      '*  ''  Society:  Address  before.   Bt  A.  S.  Miller.    AlbBaT,18M. 

Northwestern  Fruit-growers*  Association;  Transactions  at  Fourth  Session.    Ghicaco^  1MI6. 

*'  Farmer:  Sept.  IfWS,  to  Dec.  18(9.    Indianapolis. 

Noxious  Insects  of  Iliinols ;  First  Annual  Report  on.    Chicago,  186^. 
Ohio  Fanner,  1889. 

Phosnix  Bloomlnston  Nursery  List,  with  hints  for  CultlTatlon. 
Prairie  Farmer,  1868-8,  and  cur.  vol.  Chicago. 
**  "        Annual,  No.  8.    Chlcajzo,  liW. 

Proceedings  and  Debates  of  American  Convention  of  Cattle  Commissioners.  Springfield,  IMI. 
Rural  New  Yorker ;  1888  and  cur.  vol.   New  York . 
Southern  Ruralist;  1888^  except  Sept.  and  Oct.   Tangipahoa,  La 
Spirit  of  the  Agricultural  Press :  Aug.  18  and  Oct  l£  1857.    West  Urbana,  lU . 
Statistical  View  of  American  Culturist's  Home  Resources,  and  Foreign  Markets.  AnAddrcfc 

by  John  Jay.    Appleton,  1858. 
Tennessee  Horticultural  Society;  Schedule  of  Premiums.    NashTille,  1888 
Tobacco  Culture ;  in  a  setlee  oiSssaya.   Judd. 

Versuchs-Stationen.  die  LandwhrthschafUichf  n :  1856-88,  and  cur.  vol .  Leipslg . 
Western  Farmers' Annual  and  Rural  Companion.    Indianapolis,  1888. 
Western  Rural ;  1889,  and  our.  toI. 
Wlsconrin  Stste  Agricultural  Society.    Addn>es  by  E.  B.  Ward.    Detroit,  1888. 

''         Dairymen's  Convention.    See  *'Illlnokf.'* 

SoiENTinc: 
Alabama;  Geology  of.    Second  Biennial  Report.    Montgomery,  1658. 
American  Builder.   Cur.  vol.    Chicago. 

"        Entomologist:  1868-9,  and  cur.  vol.    St.  Louis. 

"        Naturalist;  1868-9,  and  cur.  vol     Salem. 
Annallen  der  Physik  und  Chemie.    1889,  Leipslg. 
California  Geoloc^cal  Survey.    Letter  of  State  Geologist,  Sacramento,  1866 . 

'*        Surveyor-General;  Annual  Reports  of.    1861-5,  San  Francisco. 
Chemical  Commerce  and  its  Commodities.    Address  by  ProL  R.  Welch .    Chicago,  1886. 
Chemical  News ;  cur.  vol .    New  York . 

Cincinnati  Observatory;  Inaugural  and  First  Annual  Report  of  Dtrector.    Cincinnati,  19^ 
Comtes  rendus  Hebdomadalres  des  seauces  d'  rAcademie  de  ScienceB,    1869,  Paris. 
Gas  Cbrnlar  of  Gas  Machine  Company.    New  York . 
Journal  of  Applied  Chemistry ;  c ur.  vol .         " 

Linnean  Societv.    Address  by  G.  Bentham,  Prcst.,  May  24,  K^7.    London.  I8b7 
Minnesota  Geolo^cal  Reconnoisance  ol  Nuithem,  Middle  and  other  Counties.    H.  H.  Eames. 

St.  Paul,  1867. 
Missouri ;  Resources  of,  and  Natural  Adaptaliou  of  St.  Ix>ui0  to  Iron  Mtniifacrures.  SylTSstn 

Waterhouse.    St.  Louis,  ]8f'i9. 
Nevada  State  Geologist;  Annual  Report  of,  IWH;.    Carson  Citv,  l«<i7. 

"       MineraloffiBt;  "  **  "  «'     '       " 

New  Jersey  Geological  Survey;  Third  Annual  Report  of,  18(56.    Trenton,  18«17. 

"  "  "  **  **  forl8t«.  *•        1870. 

North  Carolina    "  "       Report  of  Progress  of,  1866. 

'*  Resources  of.    A  Letter  ^m  Gov.  Worth.    Raleigh.  1^67. 

Notes  on  Polytechnic  and  Scientific  Schools  of  the  United  States.'  S.  E.  Warren.    Wller,  IBt* 
Pennsylvania ;  Reports  of  Survcyormeueral  for  18<i6.    Harrlsburt-^,  1897. 
Practical  Mechanic's  Journal ;  car.  vol.    London. 
Quartcrlv  Journal  of  Science.  1868.    London. 
Scientific  American;  The.  1869,  ani  cur.  vol.    New  York. 

*'       Opinion ;  The.    Sept.  1868  to  Aug.  m>9.    Locdim. 
Technologist ;  cur.  vol.    New  York. 

Texas;  Preliminary  Report  of  Geolopic.al  Survey.     Austin,  1866. 
VanNostrand's  Eclectic  Eneineerin;;  Magazine;  18t>9,  and  cur.  vo'.    New  York. 
Workshop ;  cur.  vol.    New  York. 

Eduoatioival: 
A]al)ama ;  Reports  of  Snuerintendeut  of  Education ,  1857-8-60.    Montgomery. 
"        Revised  School  Law.    Approved  Feb.  14, 1860.    Montgomery,  1858. 
Appleton's  Descriptive  Catalogue  of  Text-books.    Appleton,  1667. 
Arkansas  Institnte  for  the  Blind ;  Third  Report  of  Trn8tec!^    Little  Rock,  196S. 
Boston  School  Committee ;  Annual  Report  of,  1865.    Boston,  1866. 
California,  State  University;  Report  relative  to  establishing  a.    Sacramento,  ISM. 
Connecticut,  Board  of  Education;  Annual  Report  of.    Hartford,  1866. 
Fort  Wayne,  Public  Schools  of;  Annual  Report  for  vcar  ending  June,  1866.    Ft.  Wayne.  18tf- 
Illinois;  Amended  School  Laws,  with  Ofilcial  Declnions.    Spriuefield,  1866. 

"       Ind.  University,  Laws  of  Con  ;ress  and  Illinois  in  relation  to,  with  minutes  flist  Meet- 
ing of  TrustecK.    Springfield,  1S65. 
"      iDd.  University;  Report  or  Committee  on  Courses  of  Study  and  Faculty  for 
"      Proceedings  Board  of  Edueai\on,Dec.  1S67.  Peoria,  1868. 
"       Remarks  on  tbo  School  Law  of.  SpTVnz:&e\^,\%^. 
•'       State  Teachers' AssoclaUon.   PeoT\fi,Dec.^»,\%fi^  V<iw\v\^i». 
Teacher,  1869. 
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ncQ  Itaral  College ;  Beports  of.    DesMoliies,  18M-8. 

eHlstoricalSodety;irifUiBieiiiiia1Beport  Board  of  GiintoriL    Dea  Motnei^  1866. 
Librarian;  Beport  of;  Jan.  leeo.    DeaMotnea,  1886. 

»;8itperIntendentofPabU6ln8trectloii.   Bepoct  to  Bearion  of  1887.   8tPan1,188T. 
choofLaw.-    Canon  City,  1887. 

ey:  Aarlom  for  Bdncatiou  of  Deaf  and  Dumb,  and  BHnd,  to  Goremor  of  N.  J.,  1886. 
Trenton,  1867. 

Rntger*8  CoUeffe ;  Beport  of  IVoateee  to  Gorernor  of  N.  J.   Trenton,  1887. 

J3ute  Lunatic  Asylnm;  Beport  of  Qfflcenot  1888.  Trenton,  1887. 
'*   Beform  Scbool  for  JnTtnlle  Dellnqoenta,  1868.    Tnoton,  1887. 
t ;  Cornell  Unlreral^r.  ilrat  General  AnnoonoBmens.    Cata]ogne«. 
i9  Commliaionera  of  Poldie  Scboola,  Uth  Annual  repw  pear  ending  Ang.  1887.    Co- 
IB,  1888. 
inia  At^Gultiinl  College ;  Catalogaea  of  Offlcera  and  Studenta,  1868-6.    Philadetphla. 

Flarmera*  High  School;  Catalognea  of  Offlcen  and  StndMiti,  1896-60-68.   FUQa- 
deipUa. 

Plan  of  Organisation  ftir  Agrlcaltanl  Colleges,  by  Dr.  B.  Pngb.  Harriabnig,  1864. 

Speech  by  Dr.  B.  Pngh.  Preddent  A«rlGaltnral  CSollege  of  Pmm. 
and  Agncnltnral  Collm ;  lat  9a  and  8d  Annual  Beporta  of.   nrorldaooe,  1866. 

Report.    Brown  UnlTenoty,  in  Belbrence  ta   Prorldence,  1888. 
) :  Snperintendent  Public  Instmction ;  lit  Beport  1888.    IVaahfille,  1888. 
itiflc  School ;  Appeal  in  behalf  of.    New  Haven,  1886. 

jn>  Sta-tibtioal: 

efore  Freeport  I^ceam  on  Washington's  Birthday.    Freeport,  1860. 
>f  Got.  ChamberiaiD  to  Legislatore  of  Maine.    AngasULl867. 
inierlcao  Christian  OommEsslon;  1st  Annual  Beport.    xVew  York,  1868. 
eneral  of  Pennsylvania ;  Braoit  of,  1866b    Harrisbvg,  1867. 
'  Srate,  Iowa.    Beport  oi;  1806. 
tiblic  Accounts  for  State  of  Dlinois.   Sprlnflrfleld,  1869. 
S.  J.;  Annual  Stafemeut  to  ComptroDer  of  Treasury.  Trentoo,  1867. 
-ee  Trade—many  copies. 

the  different  Counties  of  Iowa.   Des  Koines,  1808. 
Bht>de  Island.  1866w    Providenoe,  1867. 

!  and  Navigation ;  Monthly  Beports  of  Dep.  Spec.  Com.  of  Bevenue,  188S-70.    Wash- 
I. 

rmers  to  obtain  a  Home  for  Disabled  Soldiers;  Beport  to  Governor  of  N.  J.,  1866. 
DD,  1867. 

er  of  Treasury  of  N.  J.,  to  Nov.  80, 1S6C.    Trenton,  1867. 
J.  M.  Palmer's  Inaugural  Addrsss.  Jan.  11. 1869.  Springfleld.  1888. 
*'  Bndriap  vid  lutradet  1  embetet.    Chicago,  1869. 

'-  Tiltradelses  ale,  11th  Jannsr.  **         ** 

nlnal  Returns;  Report  ot  Secretary  of  State  in  Re^atfon  ta   Des  Moines,  1865. 
f  R.  C.  McCormick,  acting  Governor  of  Arizona,  to  2d,  8d  and  4th  Legislative  As- 
;c9.    Pr escort,  1867. 

f  R.  M.  Patton,  Governor  of  Alabama.    Montgomery,  1866. 
:  its  advantages  to  Settlers.    St.  Paul,  1867. 
y ;  Report  of  Sanitary  Commission  to  Gk>vemor  o£    Trentoo,  1867. 

State  Directors  of  Joint  Compjniej.    Trenton,  1866. 
Dia:  Treasurer's  Annual  Report,  1866.    Harrisburg,  1867. 

i: 

Navy  Journal,  cur.  vol.  Philadelphia. 

1  Masrazine,  "        New  York. 

i>entioel,  *'        Cent*  alia. 

a  County  Gazette ;  1869,  and  cur.  vol.    Champaign, 

Union,  cur.  vol.    Chainpaign. 
v;iuing  Poet,  cur.  vol.    Chicago. 
Statesmen.  "  New  York, 

d  Home ;  i8C9,  and  cur.  vol.    New  York, 
mocrat;  cnr.  vol.    Urbana. 
ATS  Zeitnng.    Chicago. 
vln(^  Age ;  cor.  vol,    Boston, 
^ew  York. 

IfoDde:  cnr.  vol.    New  York, 
y  2d,  1660,  to  .March  17,  1868.    Philadelphia, 
orth  American;  1856-8,  and  cur.  voL   New  Haven. 

'•     British ;  cnr,  vol..  (American  edtion).    New  York. 
ADdon  Quanerly ;  1863-8.  and  cur.  voL    London  and  New  York. 
Vestmineter ;  cur.  vol.,  (American  edition).    New  York. 
DeoxMondes:      '*       Paris.  _. ..   ,  .  ... 

9«patch ;  (odd  numbers  0  Jan.  9, 1859,  to  Feb.  15, 1863.    Philadelphia, 
ercury ;  Oct.  7, 1860,to  Dec.  8, 1861.    Philadelphia, 
ranscript;  Oct.  81,  i860.    Phfladelphifl. 
c  13, 18G2,  April  it>  anJ  Aoff,  15, 11*68.    PhOidelphla. 

— ^^ 
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Ati.^,  CB4XTS,  Bra : 
BonnemsiMiL  F.   Suite  d*etndes  ealqudes  d*apres  cinq  tableaaz  de  Bii»hael,  aoeompagnies  d 

graTures  de  oes  tableanx.   Paris. 
Bretschneider,  C.  A.  Histocisch  GeompUscber  haad^itlas,  naefa  K.  t.  BproiieT.    Gotha,  IflSi 
Fergason.  J.    niQstratioQS  of  the  rock-cnt  Temples  of  India.  Weale,  ISiS. 
Genealogical  Chart  of  Boyal  and  Disttngnished  Booses  of  Buiope,  witn  arms,  flags  and  decon 

lions  of  each.    London,  1864. 
Genealogical  Charti  Index  to ;  a  Genealogical  Dictionaiy.   London,  1854. 
Genlogiol  Sorrey  of  New  Jenev :  maps. 

Hsskoil,  W.  D.   Bzan^>]es  of  Bridge  ond  Vlsdncta,  wUh  London  estimates.    London,  186T. 
Hnghes,W.    An  Atlas  of  Classical  Geographj.   Edited  by  G.  Long,  with  addltioDs.  Sheldoi 

1887. 
Inwood,  H.  W.   The  Breetheion  at  Athens.    Fragments  of  Athenian  Aichitectnre.    Londoi 

18S7. 
Lavoisne.    Genealogical.  Historical,  Chronological,  end  Geographical  Atlas.    London,  1881 . 
Liehtfoot,  F.  H .   Smbeiiii^ed  Chart  of  EQstoiy  and  Chronology.   London,  18S8. 
Microcosm  of  Oxford :  A  secies  of  ^ws  of  the  PnhUo  Baildlngs.   Oxford. 
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AGRICULTURAL  LECTURES  AND  DISCUSSIONS. 


The  Agricnltoral  Lectares  and  DiBcaeeioDS  for  1870,  instead  c 
being  held  at  Champaign  during  two  weeks,  as  in  1869,  were  thi 
year  held  at  Champaign,  Centralia  and  Bockford,  and  ocmfined  t 
one  week  at  each  place.  By  this  change,  the  northern,  eent3i 
and  soathern  parts  of  the  State  were  made  more  acquainted  witi 
and  interested  in,  the  education  of  the  farmer,  and  the  officers  an 
faculty  of  the  University  brought  in  contact  with  the  masses  ( 
the  people.  There  is  no  doubt  but  both  were  benefited— bot 
still  farther  convinced  of  the  important  part  that  industrial  educi 
tion  has  yet  to  perform  in  the  work  of  the  world,  and  that  eac 
came  to  a  better  understandincr  of  one  another,  and  prepared  1 
co-operate  for  the  common  good. 

Some  omission  of  valuable  matter  has  been  necessary,  in  ord< 
to  bring  the  report  within  the  usual  bounds,  which  will  acconi 
for  the  absence  of  some  tilings  which,  to  a  part  of  our  readeri 
would  be  of  special  interest. 

OfFIOX  COBBISPOin>I270  SfOBXTAST,  BOABD  OF  TBITBTSn, 

Illxstois  I»DrBTBiAL  UznTXBSzTT,  Cfuonpaign^  Jke.  M,  1^- 
The  Second  Annual  Course  of  Agricultural  Lectures  and  Discussions,  inst 

luted  by  the  Illinois  Industrial  University,  will  be  held  at  the  Univcrsitj,  i 
Champaign,  commencing  Monday,  January  10,  1870,  and  continue  durii^ 
five  days  of  that  week,  with  three  sessions  in  each  day. 

This  is  intended  to  be  an  annual  gathering  of  the  farmers  of  the  State,  tf' 
of  their  sons  and  daughters,  for  the  purpose  of  discussing  the  best  method 
of  agriculture ;  and  it  is  earnestly  hoped  that  all  who  desire  to  improye  oo 
tillage,  our  crops  and  our  lire  stock,  will  be  present  and  lend  a  helping  han^ 

No  charge  is  made  for  admission.    The  University  provides  a  hall,  properi] 
warmed  and  lighted,  and  pays  the  expenses  of  the  gentlemen  who  have  kiodl] 
consented  to  open  the  discussions. 
Each  lecture,  essay  or  "  talk  "  wiVWie  ioWo'Tje^Xii  ^  diacxiasion  on  the  s«» 
subject,  in  which  all  are  incited  to  patt\c\p«X.e. 
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Dr.  John  A.  Warder,  author  of  American  Pomology,  will  aiao  lecture  daily 
from  4  to  5  P.  M.,  on  the  subject  of  Fruit  Culture,  to  the  students.  These 
lectures  will  be  open  to  the  public,  and  well  worth  the  attendance  of  all 
fanners. 

Good  boarding  places  can  be  had  convenient,  and  at  reasonable  rates.  ^ 

Railroads  will  be  solicited  to  return  persons  in  attendance,  at  reduced 
ratea 

J.  M.  GREGOBT,  lUffmit, 

W.  C.  F%AGG,  Corresponding  Secretary. 

FBOGRAMME. 

HoiBAT,  Jaxuamt  10: 

Afttnoen,  4  o'flloAfe— Dr.  Wttrd«r^  IntradoctOfy  Leetoro. 
Mmdag,  1  ^Matk  ■ifatomotogy,  Dr.  H.  HMmm, 

TU«D4T  JAXUAMt  11 : 

Jbrmktff,  9  o'tledk— Breeds  of  OatUe. 

i/BMveon,  S  «*«iodb-Feedii«  of  Oftttle, 

Jhtuftiy,  T  e^itoui    DiHij  FunlBg; 
Wbdbdat,  Jakuamt  19: 

Mnrmiuf,  9  o'elodt-Yeteiiiiacy  fldeoce.   Dr.  H.  J.  Detmen,  ofQaliiey. 

4/IBiniooii,9o'elodt— Fleiiro-FDenmoiML         *'  *'  *' 

naming,  T  e'riort-  -Bural  literature.   W.  CFlagg. 
l^ranAZ,  J  AMU  AMI  IB: 

Jftmiiy,  9  a»eieB>  DntfMge.   Frot  8.  W.  BlMttudc,  of  tlie  DmTenttj . 

4/Eviiooii,Se'eiodfc'-]EMiiins.   D.  Goce,  of  CsrUttilUe. 

Jmiiwy,  T  a'atoefc-JOmiiiimitftl  Groondf .   Dr.  J.  X.  Or^gorj. 
VvDAT,  Jaotabt  14: 

Jfomlng,  9  o*elo0it— Bnral  Economy. 

JLfB«''>wonfc  9  o'eloet-^hKWB  of  Highways  and  Indorarea.    Jadge  J.  O.  CannlDgham. 

Evening,  T  o^ehek  -Baral  Architecture.   John  M.  Van  Oidel,  of  Chicago. 

A  similar  course  will  be  held  at  Centralia,  January  24,  25,  26  and  27,  1870, 
the  citizens  of  that  place  haying  appointed  a  committee  to  co-operate  with 
^  Faculty  of  the  Industrial  Uniyersity,  and  agreed  to  furnish  a  hall  for  the 
^  of  the  Conyention.  The  following  gentlemen  haye  kindly  consented  to 
aid  US  in  opening  the  discussions  upon  the  subjects  named  : 

Moin>AT,  Jahuabt  24. — Evening,  7  o^doek — ^Introductory  Address :  Rural 
Adormnent.    Dr.  J.  M.  Gregory. 

TuBSDAT,  Jaitoabt  25. — Morning,  9  o'clock  —  Agricultural  Chemistry; 
^rot  A  P.  S.  Stuart,  of  the  Industrial  Uniyersity.  Afternoon,  2  o'cloch— 
Soils  of  Southern  Illinois ;  H.  C.  Freeman,  of  the  State  Geological  Suryey. 
^ming,  7  o^elod — Insects  Injurious  to  Fruit ;  C.  V.  Riley,  State  Entomolo- 
gist of  Missouri. 

Wbdnbsdat,  Januabt  26. — Morning,  9  o'clock — Agricultural  Book-keep- 
y^;  by  Prof.  Qeo.  Snyder,  of  the  Industrial  Uniyersity.  Afternoon,  2 
o'<;2oeib--Supply  and  Demand  of  Fruits;  Mr.  J.  S.  Taylor,  of  Centralia. 
^ming,  7  o'clock — ^Pear  Culture ;  A.  M.  Brown,  of  Villa  Ridge. 

Tsubsdat,  Januabt  26. — Morning,  9  o'clock  —  Drainage;   Prof.   S.    W. 
Bhattuck,  of  the  Industrial  Uniyersity.    Afternoon,  2  o'cloejb-— Dair}Yn!|^\  C 
W.  Murtfeldt,  of  the  "Bural  World,''    Etming,  7  o'cZodb— Pruinng-,  Tit-'ft. 
^-  BaU,  State  ffortfcaJtmist 
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A  similar  coarse  will  be  held  at  Rockford,  February  21,  d2,  28  and  34. 
embracing  the  following  topics : 

Monday,  Fbbbuabt  21. — Evening^  7  o'eloek  —  Introductory;  Dr.  J.  M. 
Gregory,  Hon.  Anson  S.  Miller. 

TuBSDAT,  FsBBUABT  22. — Moming—BoHM  of  Northern  Illinois;  J.  8hiw, 
Mt  Carroll,  of  the  State  Geological  Surrey.  Afternoon — Agricultural  Chem- 
istry ;  Prof.  A.  P.  S.  Stuart,  of  the  Industrial  Uniyersity.  Etening—TMxJ 
Planting ;  Samuel  Edwards,  LaMoille,  Bureau  county. 

Wbdiissdat,  Fbbbuabt  28. — Morning — Manures,  Judge  L.  W.  Lawrence, 
Belyidere,  Boone  county.  Jftemoon — ^Dairying;  Sylyanns  Wilcox,  Elgin. 
Evening — Rural  Economy ;  Hon.  Elmer  Baldwin. 

Thubbdat,  Fbbbuabt  ZL-^Moming — Drainage ;  Prof  S.  W.  Shattack,of 
the  Industrial  University.  ^f^Cemoon — Sheep  Raising ;  Graham  Lee,  of  the 
Illinois  State  Agricultural  Society.    Evening^-The  Fence  Law ;  O.  B.  G«liuha. 

The  gentlemen  named  have  been  invited  to  open  the  discussion  on  theiere 
ral  topics,  and  it  is  hoped  and  believed,  will  generally  respond. 

LEOTUBBS  and  DIB0UBSI0N8. 

In  accordance  with  the  circular,  the  first  of  the  Farmer^a  InBti- 
tates  convened  at  Champaign,  January  10th,  1870.  Besides  the 
students  of  the  University,  who  attended  in  considerable  numbew, 
the  following  persons,  besides  others  whose  names  were  not  hand- 
ed in,  were  in  attendance : 

F.  F.  Adams,  Urbana;  J.  K.  Barber,  Rantoul ;  J.  W.  Boatmau. 
Champaign ;  Eli  Bogardas,  Belvidero ;  J.  J.  Bogardus,  ChaiD- 
paign  ;  A.  M.  Brown,  Villa  Ridge;  B.  Frank  Burr,  Philo;  Jack- 
son Burt,  Urbana;  E.  E.  Chester,  Champaign;  J.  O.  CunniDg- 
ham,  Urbana;  H.  J.  Detmers,  Quincy;  H.  J.  Dunlap,  Ohafla- 
paign  ;  M.  L.  Dunlap,  Champaign;  M.  M.  Dunlap,  Champaign; 
Geo.  L.  Eaton,  Homer ;  Charles  Ells,  Champaign  ;  E.  Ells,  Cham- 
paign ;  C.  M.  Fillmore,  Champaign ;  H.  A.  Francisco,  Champaign; 
W.  N.  Goodwin,  Urbana;  D.  Gore,  Carlinville;  S.  Houston, 
Champaign ;  A.  O.  Howell,  Champaign ;  A.  Jewell,  Champaign  i 
J.  Lawhead,  Champaign ;  J.  M.  Lewis,  Urbana ;  Manly  Hil^ 
Lansing,  Mich.;  H.  Michener,  Homer;  Charles  Miner,  Cham- 
paign; John  Murray,  Manchester;  John  R.  Parks,  Tolono; 
Jonathan  Periam,  Chatsworth ;  W.  H.  Pierce,  Champaign ;  G* 
M.  Rice,  Champaign;  George  S.  Eice,  Champaign;  James  R 
Scott,  Champaign;  John  M.  VanOsdel,  Chicago;  A.  Wallace, 
CanGeld,  Ohio ;  A.  D.  Walker,  Champaign ;  John  A,  Warder, 
Cincianati,  Ohio  ;  G.  N.  "White,  C\\aroL'^^\^\  Qt^t^e  Whitney, 
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inooski,  Y ermont ;  J.  S.  Wright,  Obampaign ;  John  M.  Yates, 
Qthampton ;  Abraham  Yeagel,  Homer ;  James  Yeagel,  Homer. 
Jndge  A.  M.  BrowD,  of  Yilla  Bidge,  was  elected  Ohairman  of 

e  Convention. 

INSBQVS. 

Dr.  Henky  Suimeb,  of  Mt.  Carroll,  read  an  eseaj  on  the  study 
Eotomology,  after  which  the  subject  was  discussed. 
Dr.  Gbeoosy,  Regent  of  the  University,  said  the  practical  im- 
rtance  of  Entomology  consists  in  the  necessity  of  fighting  injn* 
m  insects.  Insects  are  probably  on  the  increase  and  are  cer- 
inly  doing  an  immense  amount  of  mischief,  particularly  in 
e  south  part  of  the  State.  In  his  boyhood,  he  had  known 
e  agriculture  of  New  York  changed  by  the  devastation  of  the 
idge  or  weevil.  Now,  the  weevil  having  died  out,  wheat  can  be 
;ain  grown  where  it  was  previous  to  the  prevalence  of  the 
idge. 

He  thought  the  American  Entomologist  should  be  in  every 
rmer's  home ;  that  general  inteligence  on  this  important  subject 
ight  become  more  diffused. 

Dr.  Shiheb  called  attention  to  the  fact  that,  in  his  part  of  the 
•ate,  the  chinch  bug  had  been  swept  away  by  a  disease.  He  in- 
)rBed  the  importance  of  sustaining  the  American  Entomologist. 
Dr.  Miles  considered  the  subject  important  It  is  difficult  to 
core  the  advantages  of  science  in  practical  affairs  ;  hence,  agri- 
iltnral  colleges.  But,  meanwhile,  we  want  facts,  and  the  imme- 
ately  best  thing  is  the  wide  circulation  of  such  a  paper  as  the 
merican  Entomologist.  It  corrects  nomenclature.  The  midge 
frequently  called  the  weevil,  and  dealers  in  grain  have  hence 
3en  deterred  from  buying  grain  from  the  midge  districts. 
Dr.  Warder  said,  I  am  not  a  scientific,  but  a  practical  Euto- 
lologist.  Still,  I  do  not  call  caterpillars,  worms,  nor  beetles, 
tt^8.    Read  the  Practical  Entomologist. 

In  one  or  two  respects,  insects  are  valuable  aids  to  mankind. 
)r.  Kirtland,  of  Cleveland,  introduced  the  Ligurian  Bees,  and 
>Qn(l  that  they  brought  the  pollen  of  the  Sheperdia,  from  the  farm 
f  Ex-Governor  Wood,  four  miles  distant,  and  fertilized  his  own 
^retofore  barren  trees  of  the  same  species. 
Many  plants  are  eo  eoDstitnted  that  they  do  dot  fetViW^^  l\v^xxi- 
^^res  even  with  perfect  iowere.    Insects  carry  poWeix  fcom  otx^ 
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flower  to  another,  and  in  entering  the  second,  impr^nate  it  with 
pollen  from  the  first. 

Bees  are  said  to  visit  only  one  class  of  flowers  on  the  same  day. 
If  they  begin  with  the  tnmip,  for  instance,  they  will  stick  to  the 
order  cracifer®  during  the  day. 

Children  are  easily  interested  in  the  study  of  Entomology ;  and 
I  saw  at  Elizabethtown,  Kentucky,  once,  a  child  of  only  three  or 
four,  who  already  showed  a  strong  predilection  for  this  branch  of 
study.    He  was  a  natural  Naturalist. 

Dr.  GsxoosY — Natural  history  is  generally  not  made  interest- 
ing in  our  schools,  because  the  things  themselves  are  not  studied. 
The  study  may  be  made  as  valuable  for  culture  as  any  other 
study. 

TuBSDAT,  Jan.  11, 1870. 
Dr.  MAJOiT  MiLVB,  Professor  of  Practical  Agriculture  in  the  Uoi- 
versity  of  Michigan,  gave  a  very  interesting  address  at  9  A.  M.,  on 

BBXBDS  OF  CATTLE, 

Of  which  the  following  is  an  imperfect  abstract : 

It  is  impossible,  of  coarse,  to  give  a  full  or  satisfactory  discassion  of  this 
topic,  within  tlie  limits  of  a  single  lecture. 

Domestic  animals,  in  anything  like  a  complete  system  of  husbandry,  are  nf 
tjie  greatest  importance.  Where  the  greatest  attention  is  paid  to  their  im 
provement,  we  find  the  best  results  in  the  practice  of  agriculture. 

Our  American  Agriculture  is  not  yet  old  enough  to  furnish  the  least  illus 
tration  of  their  importance.  On  new  and  cheap  lands,  grain  crops  are  grows. 
and  we  have  also  to  look  to  paying  our  way  as  we  go.  Yet  it  is  certain  that 
grain  may  be  grown  cheapest,  where  cattle  are  made  the  most  prominent. 

This  may  be  illustrated  by  English  experience.  When  the  com  laws  were 
repealed,  and  grain  was  imported,  farmers  were  forced  into  growing  meat 
The  best  system  practiced,  was  the  result.  Prominent  attention  was  giren 
to  the  growing  of  cattle  foods.  Hence,  the  turnip  crop.  "  Give  us  a  good 
turnip  crop  and  we  are  sure  of  every  other  in  the  rotation,''  is  a  saying  that 
expresses  its  value  in  British  husbandry.  But  after  a  series  of  years  of  this 
kind  of  husbandry,  it  was  found  that  although  a  smaller  area  was  sown  in 
grain,  that  the  aggregate  product  was  greater  than  ever. 

But  in  new  countries,  special  products  as  grain  are  grown  and  cattle  arc 

neglected.    Farmers  rush  firom  one  crop  to  another,  and  suffer  great  loM  in 

frequent  changes     A  friend  of  mine,  some  years  ago,  had  a  few  good  cattle. 

But  cattle  were  low ;  so  ho  sold  out,  and  in  a  year  and  a  half  had  1,800  or 

J,400  sbeep,  course  and  fine  wooled,  on  his  hands.    Then  sheep  came  down, 

and  he  sold  out  hia  last  sheep  at  a  doWax  a\i^«Ld^  ^x^d  ^vfY^^ii  \»At  Ueard  from, 

was  buying  cows  for  dairying,  at  4  and  4^4  ceti\.ft  ^ct  ^.,^\iKt^»a\kfc\a^^^ 
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3  cattle  at  2}^.  All  this  involved  great  loss,  such  as  tio  merchant  or  other 
mesa  man  could  stand.  ' 

Continuous  grain  growing  impoverishes  the  soil,  weeds  increase,  and  half 
3p6  are  grown.  Statistics  show  a  great  falling  off  in  the  average  yield  per 
re,  in  this  country.  Corn  on  the  best  farms  produces  50  to  75  bushels,  but 
e  average  is  20  to  25  bushels  an  acre.  The  average  yield  of  wheat  in  the 
Qited  States  is  12  to  15  bushels  to  the  acre.  In  England,  it  is  nearly  30 
ishelB. 

Increased  production  of  meat  in  cattle,  called  attention  to  breeds.  There 
ere  several  pure  breeds  in  England,  such  as  Devon,  Calloway,  Short  Horn, 
a  They  were  pure  breeds,  but  lacked  early  maturity,  and  hence  attempts 
'  improve  them,  giving  rise  to  distinct  breeds,  each  having  characteristics 
lapting  them  to  particular  localities  and  for  particular  purposes. 
Our  domestic  animals  have  what  Damin  calls,  power  of  variation.  I  do 
3t  agree  entirely  with  Damin*8  theory.  There  seems  to  be  a  persistency  of 
])e,  combined  with  a  flexibility  of  organization.  The  variety  of  breeds  now 
tablLshed,  is  the  result  partly  of  the  character  of  the  original  stock,  partly 
omthe  influence  of  locality,  but  more  particularly  to  the  standard  adopted 
IT  those  concerned  in  their  improvement. 

It  is  important  to  acknowledge  in  the  start,  that  our  breeds  are  not  the  re- 
lit of  accident ;  and  this  leads  me  to  enumerate  some  of  the  qualifications 
liich  a  good  breeder  must  possess  to  attain  the  highest  success  in  the  art. 

1.  Definite  ideas  as  to  the  kind  of  animal  he  wishes  to  produce.  With 
'^y  there  is  a  lack  of  analytical  power  in  determining  good  points.  A  man 
i<iges  as  a  whole  instead  of  in  detail. 

2.  Persistence  and  perseverance  in  adhering  to  the  plan  marked  out.  A 
^ge  of  standard  will  result  in  failure. 

3.  A  correct  and  educated  eye,  capable  of  detecting  slight  variations  in 
>rm  and  quality.  One  must  keep  the  balance  adjusted  in  breeding,  and  be 
^le  to  correct  slight  variations.  Anatomy  and  physiology  should  be  under- 
Pod,  though  not  technically. 

4.  The  breeder  should  be  free  from  prejudice  and  bias.  The  ownership  of 
^  animal  should  not  blind  him  to  its  defects. 

5.  He  should  have  good  judgment,  and  be  apt  in  tracing  cau8es  and  effects. 
lany  have  failed  in  this  respect. 

6.  He  should  be  cautious,  and  not  prone  to  jump  at  conclusions  from  in- 
efficient data. 

7.  He  should  be  an  Artist^  capable  of  forming  an  ideal  model  of  perfection, 
id  then  of  approximating  to  the  conception  already  formed  by  moulding 
ec  plastic  organization  of  the  animal,  so  as  to  give  it  expression.  Bake  well, 
ollins,  Booth,  Bates,  Webb  and  Quartley,  were  men  of  this  class.  Breeding 
^  &ct  is  a  fine  art,  and  one  of  the  most  interesting  and  fascinating  of  pursuits. 

Our  native  cattle  are  of  diverse  origin  and  have  serious  defects,  the  re- 
lit of  their  mixed  origin,  and  of  a  hap-hazard  mode  of  breeding.  On<io? 
^eir  most  marked  types  is  the  Texas  cattlef  originated  from  the  ^patOAh.  eaX- 

«,  and  still  Bomewbat  resembliDg  the  cattle  found  around  the  Med\teTi«L\ieMi* 

—^3 
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Our  native  yarieties  also  have  little  in  common,  and  vary  a  great  deal  amocg 
themselves.    Hence  it  is  desirable  to  improve  onr  breeds. 

In  agricalture  generally  we  find  an  advantage  in  the  division  of  labor  and 
so  in  breeding.  It  is  desirable  to  breed  for  milk  and  for  beefl  It  is  hardly 
possible  to  combine  the  two  with  the  best  success.  The  native  animals  hare 
no  special  qualities,  or  definite  character. 

The  advantage  of  the  improved  breeds  is,  first,  that  they  haVe  a  definite 
character  from  a  long  course  of  breeding.  The  quickest  way  to  get  this  fix- 
edness, is  to  get  established  breeds.  The  attempts  to  make  breeds  in  this 
country  have  generally  &iled.  Colonel  Jacques,  although  a  cattle  man,  Med 
in  the  attempt  There  are  too  great  a  variety  of  elements  to  work  with,  and 
it  is  a  saving  of  time  to  begin  with  the  established  breeds.  In  the  seoond 
place,  we  can  select  according  to  our  needs  and  the  locality.  Different  places 
need  different  breeds.  At  one  of  our  Michigan  fairs,  farmers  from  Northern 
Michigan  were  inquiring  "  which  is  the  best  breed  of  sheep  ?  "  I  replied, 
*'  you  might  as  well  ask  which  is  the  best  turnip  or  potato.  I  don't  know 
your  farm  or  mode  of  farming.  Each  breed  is  adapted  to  a  particular  pur- 
pose, and  you  must  choose  accordingly." 

Mistakes  will  occur  from  the  diverse  modes  of  treating  the  same  breed. 
Mistakes  are  made  in  condenming  small  sized  breeds,  as  the  Devon,  Galloway. 
etc.  These  are  adapted  to  peculiar  places  and  purposes.  The  Short  Horn  is 
admirably  adapted  to  certain  ranges. 

In  selecting  animals,  look  first  to  purity  of  blood.  The  pedigree  is  the  re- 
corded evidence  of  breeding,  but  does  not  necessarily  show  purity  of  blood. 
The  value  of  a  pedigree  depends  on  its  completeness,  and  the  character  of  the 
ancestors.  Two  animals  of  undoubted  purity  of  blood  would  differ  in  value, 
if  their  ancestors  were  not  of  equal  merit.  "  Like  produces  like,"  not  pre- 
cisely, but  like  the  various  ancestors  as  a  whole.  Ancestors  of  unequal  merit 
result  in  unequal  offspring. 

Herd  books  are  not  always  reliable.  There  are  the  dangers  of  accident  and 
of  imperfect  recollection.  The  breeder  should  also  be  familiar  with  the  h* 
tory  of  the  breed  he  adopt.s,  and  with  the  origin  and  peculiarities  of  certain 
families.     Certain  strains  will  not  sell  among  breeders. 

These  general  observations  apply  to  all  the  breeds. 

There  was  great  diversity  of  breeds  in  Great  Britain  originally,  and  a  nw* 
formity  in  localities,  whence  we  have:  1,  Long  Horns;  2,  Middle  Horitf;?» 
Short  Horns ;  4,  No  Horn.s.  The  Long  Horns  were  some  like  the  Texas  cattle. 
The  Devon  and  Hereford  were  Middle  Ilonis. 

LONG    HORNS. 

The  Long  Horns  are  connected  with  the  history  of  breeding  through 
Bajkewell,  before  whose  time  little  attention  was  given  to  the  systentftic 
breeding  of  cattle.  Robert  Bakewell  of  Disliley,  County  Leicester,  was  bom 
1725,  and  commenced  devoting  himself  to  the  improvement  of  stock  in  1T55. 
The  Long  Horn  Cattle,  and  Leicester  Sheep,  were  the  breeds  to  which  he 
turned  his  attention,  and  from  which  he  gained  a  reputation  in  breeding. 
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sacceas  was  so  marked  that  a  complete  account  of  his  system  of  breeding 
Id  be  yalnable  to  breeders.  But  he  was  a  speculator  and  a  money  maker, 
kept  his  own  counsel,  and  we  have  but  a  meagre  record  of  his  principles 
reeding.  Ilis  great  object  appears  to  have  been  quality.  "  All  is  useless 
is  not  beef,"  was  one  of  his  sayings.  He  endeayored  to  improve  the  best 
5,  and  kept  joints  of  meat  preserved  in  his  house,  so  that  he  might  always 
nrhat  he  had  attained  and  what  he  lacked.  He  was  careless  of  the  size 
nimals,  which  is  a  very  taking  point  with  most  persons. 
he  Long  Horns  were  peculiar  to  the  west  of  England  and  portions  of  Ire- 
[.  Their  color  was  black  and  brown,  with  white,  particularly  on  the 
c.  They  had  long  lopped  hornsr  which  we  occasionally  meet  the  type  of 
lis  country,  abundant  hair,  long  bodies,  flat  sides,  heavy  shoulders  and 
t  hind  quarters.  They  were  slow  feeders  and  slow  to  mature.  Their 
I  was  dark  and  their  fat  yellow.  Bakewell  made  the  neck  thin,  the  legs 
ter,  the  shoulder  better,  the  ribs  arched,  the  loin  broader,  the  meat  on  it 
ker,  and  the  hind  quarters  longer.  The  color  of  the  meat  and  &t  he  did 
correct.  Although  the  breed  was  so  popular  in  his  time,  it  has  since  de- 
?d,  and  was  soon  replaced  by  the 

SHOUT   HOllMS. 

I  tbe  northeast  of  England  were  found  early  in  the  last  century  a  variety 
ittlc  quite  distinct  from  the  Long  Horns  of  the  western  side.  They  had 
ncr  skins,  shorter  hair,  and  shorter  horns.    In  the  fens  of  Lincolnshire 

were  large  and  coarse,  with  a  dingy  skin  and  short,  blunt  horns.  To 
north,  in  the  valley  of  the  Tecs,  they  were  less  in  size,  though  tall  and 
se,  their  color  varied,  and  their  horns  of  medium  length.    Their  origin 

doubt,  but  it  is  supposed  they  came  from  importations  from  Holland, 

It  had  been  improved  by  Mr.  Millbank  and  others,  before  the  time  of 
ewell-  The  breed  was  brought  into  notice  by  Charles  Collins  and  his 
her  Robert,  who  commenced  their  improvements  in  1770.  In  1799  Col- 
exhibited  the  Durham  Ox,  weighing  8,024  pounds,  and  a  white  heifer 
wards  fed  by  him  weighed  2,300  pounds.  She  was  small,  but  had  ex- 
ing  compactness  and  ripeness  of  points. 

any  advantages  have  been  gained  since.  Early  maturity  is  one.  This 
i  is  the  best  understood  and  the  most  fashionable.  Every  one  knows 
I.  There  is  none  I  admire  so  much.  They  are  large,  and  require  abund- 
of  food  and  more  protection  than  some  others.    They  are  sold  at  fabu- 

priccs.  Five  thousand  dollars  are  not  an  uncommon  price  for  some 
als. 

DEVON  8. 

c  county  of  Devon  lies  south  of  the  British  Channel,  in  the  southwest  of 
and.  Its  cattle,  classed  with  the  breeds  of  the  higher  country,  are  inter- 
ate  in  size  between  the  Highland  on  the  one  hand,  and  the  Short  Horns 
lerefords  on  the  other.  The  old  Devon  ox  was  originally  not  a  symmet- 
animal.  He  had  a  long  necl%  narrow  chest,  flat  sides  and  long  limbs, 
•cquired  better  feed  than  some  of  the  smaller  Highland  breeds.    Breed- 
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era  in  Devon  did  not  themselyes  appreciate  them  until  there  was  a  demand 
from  other  localities.    They  have  high  value  as  a  grazing  animal.    They  are 
very  active,  and  can  travel  eight  miles  an  hour.    They  are  classed  as  North 
and  South  Devons,  but  I  speak  only  of  the  North  Devons,  which  are  the  only 
ones  that  have  been  introduced  into  this  country.    Vancouver,  in  his  report 
on  the  farming  of  Devonshire  in  1808,  mentions  a  decline  in  the  quality  of 
Devons,  from  the  best  having  been  purchased  to  go  to  other  countries.    But 
Mr.  Quartly  of  Holland,  commenced  their  improvement  by  purchasing  the 
best  cows  and  breeding  from  them.    In  1834,  at  the  meeting  at  Exeter,  he 
took  8  out  of  10  prizes;  and  in  1835  he  entered  in  the  12  classes,  and  swept 
the  purses  in  each.    In  1850,  at  the  meeting  of  the  Royal  Agricultural  Society 
at  Exeter,  7  prizes  were  awarded  to  the  Quartly  stock,  leaving  but  2  for  the 
remaining  64  entries. 

Capt.  T.  T.  Davy,  a  noted  breeder,  and  his  grandfather,  a  breeder  ISOyein 
ago,  originated  the  Devon  Herd-Book,  and  published  three  volumes.  It  is 
now  edited  by  John  Tanner  Davy. 

In  the  first  three  volumes  of  the  Herd-Book,  29  prize  bulls  are  described, 
27  of  which  are  descended  from  Forester,  (Quartly).  Of  34  prize  cows,  39 
are  descended  from  Cow  Curly,  (92).  Note  here  the  persistent  in  and  in 
breeding,  where  good  points  were  found.  In  and  in  breeding  will  not  im- 
prove or  deteriorate  stock  per  m,  but  it  fixes  character.  You  can  moold  an 
animal,  taking  him  as  a  calf,  but  not  by  breeding.  In  and  in  breeding  fixes 
not  only  the  desirable,  but  the  undesirable  qualities.  The  breeder  may  safely 
breed  in  and  in  after  all  bad  qualities  arc  eliminated,  but  he  must  develop 
by  food,  exercise,  treatment,  etc. 

The  Devons  are  adapted  to  localities,  requiring  a  wide  range  of  pasturage. 
They  are  the  standard  of  excellence  in  beef  A  Short-Horn  breeder,  at  the 
Royal  Agricultural  Society's  meeting,  at  Chester,  in  1858,  remarked  of  them: 
**  I  find  we  shorthorn  men  have  yet  much  to  learn  of  the  true  formation  of 
animals ;  their  beautiful  contour  and  extreme  quality  of  flesh,  surprise  me." 

The  Devons  arc  a  breed  for  beef  and  work.  The  oxen  are  very  active. 
The  trot  is  a  frequent  gait  with  them  in  Devonshire.  They  are  nearly  equal 
to  horses  on  the  farm.     Like  the  Short-Horns,  they  are  not  deep  milkers. 

HEREFORDS. 

The  Ilerefords  have  been  introduced,  but  are  not  so  well  patronized  as  they 
deserve.  They  are  not  so  large  as  Short-Horns,  but  better  for  work.  Thcj 
are  somewhat  like  the  Devon.  The  Hereford  and  Short-Horn  arc  most 
alike  in  being  beef  animals.  At  the  Smithfield  Club,  the  Herefords  excelled 
as  oxen  and  steers,  the  Short-Horns,  as  fat  cows  and  heifers. 

The  following  were  the  awards  of  prizes  at  the  Smithfield  Club,  from  1798 
to  1807,  and  from  1815  to  1852  : 

Herefords,     907   prizes,  amonnting  to £2,969 

Short-Horns,  174        "  ♦*  «,6S3 

DeTons,  48        "  "  m 

Scotch,  43         **  "  000 

Sussex,  12        **  "  ^ m 

Long-Horns,   10        *'  "  1® 

Cross  Grades,  14        "  "  309 
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But  on  abundftnt  pastures,  the  Herefords  will  not  approach  the  Short* 
3oms. 

GALLOWAYS. 

The  Galloways  have  been  introduced  into  Canada.  They  are  exceedingly 
bardy,  and  have  the  best  quality  of  flesh.  They  get  a  liviDg  where  other 
breeds  would  starre.  They  are  about  the  size  of  the  Hereford.  They  have 
thick  hides,  and  long  hair.  We  have  them  at  the  Michigan  Agricultural  Col- 
lege. 

ATBSIiniES. 

Perhaps  no  breed  will  give  as  much  milk,  for  the  same  amount  of  food,  as 
the  Ayrshire.  It  is  of  good  average  quality.  A  cow  I  had  g'lve  44  pounds  a 
day,  in  July.  A  New  York  cow  is  said  to  have  given  63  to  84  pounds  a  day 
duriug  July  and  August. 

A  serious  objection  heretofore  made  to  the  Ayrshire  is,  that  you  must  ulti- 
mately sell  them  for  beef  But  they  are  now  improved — perhaps  too  much 
so—in  this  respect,  and  fatten  well  when  dry.  They  arc  equal  in  quality  to 
the  Devon. 

1  must  omit  the  discussion  of  the  Aldcruoy  and  other  cattle,  for  lack  of 
time. 

The  great  point  with  all  these  breeds  is  the  cost  of  production  of  beef.  To 
answer  this,  we  need  further  experiments  in  that  direction. 

It  is  impossible,  as  yet,  to  stock  a  farm  with  pure  bloods.  Get,  therefore, 
the  ])est  grades.  Have  a  definite  idea  of  what  you  want.  Take  no  inferior 
^imals.  Have  a  pure  blood  male,  and  work  to  a  given  point.  Keep  your 
bull  a  number  of  years,  if  he  has  no  defecU;  and  hence,  get  the  very  best  bull 
J"»u  can. 

DISCUSSION. 

PiCKKELL,  of  Harristown — I  agree  in  the  main  with  the  lecturer. 
The  subject  is  comprehensive,  and  the  treatment  of  the  different 
point9  necessarily  condensed,  so  that  I  may  not  understand  all  the 
qnalifications  he  would  make.  I  agree  with  him  as  to  the  neces- 
sity of  parity  of  blood.  And  wherever  we  have  plenty  to  eat,  as 
in  Central  Illinois,  we  want  Short-Horns. 

I  think  our  breeding  is  much  improved  in  the  last  fifty  years. 
Tfe  change  form  and  habit  by  feeding,  climate,  etc.  It  is  some 
times  thrown  up  to  me  that  we  keep  our  cattle  too  fat.  I  think 
it  essential  to  keep  breeding  cattle  tat,  becaase  it  tends  to  make 
fatness  a  second  nature.  I  believe  in  keeping  no  cows  that  are 
not  good  milkers  ;  but  I  want  animals  that  will  grow  fast,  and  fat- 
ten readily.  The  quick  penny  is  the  object.  Selling  a  bullock 
the  third  year  ie  the  most  profitable,  as  we  can  make  a  given 
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weight  of  beef  in  the  first  and  second  years  more  cheaply  thnii 
ever  after.  The  quality  of  beef  improves  after  the  third  year,  bnt 
it  wont  pay. 

I  am  afraid  of  the  continuous  use  of  one  bull.  Few  men  have 
succeeded  in  that  way.  Where  there  has  been  a  wide  cross,  a 
cross  upon  the  bull's  own  oflFspring  might  answer.  In  pure  breed- 
ing, we  must  not  get  too  far  apart. 

The  first  cross  of  grade  animals  is  universally  improved  if  the 
male  is  at  all  good.  The  greatest  change  is  made  in  the  first 
cross.    But  the  offspring  maj'  breed  back  on  the  wrong  side. 

MuRTFLDT,  of  St.  Louis — The  male  will  fix  his  own  type  on  the 
first  cross  indelibly.  Bat  men  suppose  that  a  male  grade  so  pro- 
duced, is  better  than  he  really  is,  and  by  using  him,  lose  all  the 
benefits  of  the  cross. 

As  regards  keeping  breeding  animals  fat,  I  noticed  that  although 
John  Wentworth  exhibited  a  mature  bull  in  very  low  conditioD,    ^ 
yet  J.  N.  Brown,  one  of  our  lejjding  breeders,  exchanged  with  hun 
and  used  his  bull  in  spite  of  its  lack  of  flesh. 

Miles,  of  Michigan — An  animal,  with  insuflicicnt  food,  matures 
slowly.  If  he  can  work  up  and  assimilate  food  rapidly,  early  ma- 
turity is  insured. 

In  and  in  breeding  has  failed  from  errors  in  judgment  simply. 
1  would  breed  in  and  in  because  the  male  comes  nearest  my  ideal. 
If  I  find  a  defect,  I  look  back  in  his  pedigree,  to  ascertain  whether 
the  defect  is  individual  or  not.  If  it  is,  I  get  a  male  from  the 
same  blood. 

I  would  impress  what  Mr,  Murtfeldt  says  against  using  grade 
bulls.  I  have  known  animals  not  so  good  as  the  grade  stock,  to 
be  the  result. 

Parks,  of  Tolono — I  have  seen  a  good  many  examples  of  grade 
breeding,  and  think  breeders  mistake  in  supposing  that  the  char- 
acteristics of  animals  are  divided  according  to  the  amount  of  blood. 
It  is  only  the  prominent  points,  or  main  characteristics,  that  seem 
to  be  BO  divided. 

Whitney,  of  Vermont — Facts  frequently  contradict  theories. 
In  Vermont,  in  horse-breeding,  it  has  been  found  specially  necea- 
sary  to  look  after  the  peculiarities  of  the  mares.  Some  always 
breed  like  the  horse,  and  are  specially  desirable. 

Mares  used  for  breeding,  are  bred  first  to  the  best  horse  that  is 
within  reach,  because  this  is  thought  to  fix  the  character  of  the 
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ibsequent  offspring.  Mares  bred  to  jacks  are  thought  to  produce 
•arse  colts  afterwards. 

PiCKBKLL — I  think  it  a  question  of  "sympathy."  Dont  believe 
I  the  theory  of  infusion  of  the  blood  of  the  male  into  the  female 
irough  the  embryo  offspring. 

Miles — I  have  no  sympathy  with  the  sympathetic  theory.  I 
an't  explain  the  facts ;  but  if  called  on  for  a  theory,  should  say 
bat  it  was  done  through  the  blood  of  the  embryo  entering  the 

lood  of  the  mother. 

[  Note.— Damin,  "Variation  of  Animals  and  Plants  under  Domestication," 
oil,  p.  486,  after  noticing  the  frequently  observed  &ct  that  the  male  animal 
flfects  the  future  offspring  of  the  female,  says :  "  Some  physiologists  have  at- 
impted  to  account  for  these  remarkable  results,  from  a  fxst  impregnation  by 
lie  close  attachment  and  freely  intercommunicating  bloed-yessels  between 
lie  modified  embryo  and  the  mother.  But  it  is  a  most  improbable  hypothc- 
Ls,  that  the  mere  blood  of  an  individual  should  affect  the  reproductive  organs 
f  another,  in  such  a  manner  as  to  modify  the  subsequent  ofGspring.  The 
.nalogy  from  the  direct  action  of  foreign  poUen  on  the  ovarium  and  secd- 
nats  of  the  mother-plant,  strongly  supports  the  belief  that  the  male  element 
icts  directly  on  the  reproductive  organs  of  the  female,  wonderful  as  is  this 
iction,  and  not  through  the  intervention  of  the  crossed  embryo." — Skc.J 


AFTERNOON  SESSION— 2  P.  M. 

Dr.  Manly  Miles  delivered  the  following  Lecture  on  the 

FEEDING  OF  STOCK. 

llic  progress  of  science  has  been  so  great  that  much  is  expected  of  it  in  its 
application  to  the  art  of  farming.  But  there  is  one  great  difficulty  in  the 
way  of  its  direct  application — the  want  of  numerical  determinations  of  values 
in  science  and  agriculture.  For  instance,  the  blow  of  the  hammer  produces 
teat  in  the  iron ;  but  how  much  V  The  corn  fed  to  animals  is  converted  into 
meat ;  but  how  much  *?  Manure  produces  an  increase  in  the  crop  of  corn ; 
how  much  V  The  great  problem  in  the  scientific  world  is  to  reduce  its  facts 
to  exact  numerical  data.  In  agriculture,  the  same  exact  determinations  are 
to  be  made  by  rigid  experiments  before  science  can  be  applied  to  aid  our  pro- 
gress. 

Practical  men  have  been  led  into  error  by  adopting  theories  in  science  and 
>pplying  them  as  guides  in  practice.  For  instance,  the  combustive  theory  of 
'espiration  of  Liebig,  which  divided  foods  into  combustive  or  carbonaceous 
uid  non-combustive  or  nitrogenous,  Lb  shown,  by  more  modern  researches,  to 
te  incorrect,  yet  it  still  appears  in  our  agricultural  papers. 
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Chemistry  cannot  be  taken  as  a  guide  in  the  feeding  of  animals,  except  in 
the  valuation  of  the  manure  produced.  It  explains  the  value  of  manures  by 
analysis,  and,  in  this  direction,  agricultural  chemistry  is  of  very  great  aid. 

Farming  is  an  empirical  art,  in  which  experiment  and  observation  are  the 
guide,  and  science  is  explanatory.  With  this  explanation,  or,  as  politicitiu 
would  say,  "platform  of  principles,"  we  will  proceed  to  consider  some  of  the 
results  of  experiments  having  a  practical  value  in  the  feeding  of  animak 

Our  limited  time,  and  the  extent  of  the  subject,  which  might  embrace  the 
entire  range  of  farm  economy,  make  it  difficult  for  me  to  speak  properly  of 
all  I  would  like  to  discuss.    The  topics  embraced  in  the  subject  include: 

1.  Manures  and  the  productiveness  of  the  farm. 

2.  Rotation  of  crops. 

3.  Relative  value  of  different  articles  of  food. 

4.  Economy  of  different  modes  of  preparing. 

5.  The  influence  of  cattle  feeding  upon  the  production  of  grain. 

6.  The  number  and  kind  of  stock  that  can  be  profitably  kept  under  a  sys- 
tem of  mixed  husbandry. 

7.  The  management  of  animals,  with  reference  to  shelter  and  the  arrange 
ment  of  buildings,  to  secure  economy  of  labor  and  feed. 

8.  Profit  of  feeding  at  different  ages. 

A  discussion  of  the  subject  of  feeding,  without  a  consideration  of  these  and 
other  topics,  would  be  imperfect  and  liable  to  lead  to  error. 

The  great  defect  of  American  husbandry  is  its  want  of  system,  so  that  each 
crop  and  interest  may  bear  upon  another.  Special  cultures  and  interests  are 
more  liable  to  loss  from  depressed  markets,  and  to  have  their  aggregate  prof- 
its diminished,  and  the  progress  of  the  art  as  a  whole  is  thereby  retarded. 

The  system  of  feeding  giving  the  greatest  profit  will  depend  upon  the  p^ 
culiarities  of  the  farm  and  the  surrounding  circumstances  of  climate,  soil, 
markets,  value  of  land,  cost  of  labor,  and  the  value  of  the  vegetable  products 
to  be  consumed. 

Our  limits  will  not  allow  a  full  discussion  of  all  these  conditions.  We 
will,  therefore,  consider  the  subject  with  reference  to  a  system  of  mixed  hus- 
bandry, as  this,  in  the  long  run,  will  be  found  most  profitable  on  an  average 
American  farm. 

Our  domestic  animals  have  been  compared  to  machines,  converting  food 
into  meat  and  making  manure.  The  simile  is  a  good  one,  and,  perhaps,  will 
aid  us  in  illustrating  our  subject. 

There  is  a  demand  for  food  in  animals  : 

1.  To  supply  waste  of  tissue. 

2.  For  the  manufacture  of  special  products,  as  meat,  milk,  wool,  etc. 
AVe  feed  animals  with  two  leading  objects  in  view  : 

1.  The  conversion  of  vegetable  products  into  force,  (in  working  animals), 
meat,  milk,  wool,  etc. 

2.  The  manufacture  of  manure  from  the  refuse  resulting  from  the  first 
process. 

High  feeding  is  important,  in  gaining  both  these  objects.     The  food  that 
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;iyes  the  best  reiam  in  animal  products  is  tlie  most  yaluable  as  manure,  ex- 
%pt  that  the  highly  nitrogenous  articles,  such  as  oil  cake,  peas,  beans,  etc., 
which  contain  too  much  nitrogen  for  animals,  are  very  rich  in  manures. 

The  profits  from  feeding  in  the  production  of  animal  products  will  be  de- 
riyed  from  the  food  consumed,  in  excess  of  that  required  to  supply  the  waste 
of  tissues.  Other  things  being  equal,  the  largest  feeder  is  the  most  profit- 
able.  The  animal  should  never  lose  in  condition.  Low  feeding  is  like  running 
a  ten-horse  machine  with  five  horses  that  can  just  run  the  empty  machine. 

It  is  important  to  ascertain  the  value  of  di£ferent  articles  of  food,  in  the 
ma&n&cture  of  the  animal  products.  The  tables  of  values  in  the  books  are 
valueless,  because  based  on  Liebig's  theory  of  respiration.  Direct  experi- 
tueots,  therefore,  are  wanted,  and  these  are  very  difficult.  The  more  I  have 
ione  in  this  direction  for  the  last  fifteen  or  twenty  years,  the  more  difficult 
f  find  the  subject. 

Climate — the  degree  of  temperature  and  the  amount  of  moisture — makes  a 
i;reat  difference.  The  mode  of  management — the  amount  of  shelter,  quiet, 
i^xerdse,  etc.,  has  its  effects.  Then  there  are  hereditary  and  individual  pe- 
i^liarities  in  the  animal.  There  are  variations  in  the  weight  of  animals 
without  apparent  cause.  I  knew  a  man  to  sell  a  yoke  of  steers  on  Tuesday 
•rhieh  were  delivered  on  the  following  Thursday,  and  they  gained  fifty 
pounds  in  the  two  days.  Perhaps  the  variation  in  perspiration  and  urinary 
Secretions,  may  account  for  the  difference.  In  my  own  experiments  I  found 
certain  sheep  lost  weight  every  other  week,  whilst  others  did  not.  I  found 
U  last  that  the  disturbing  cause  was  the  weighing  the  animals.  I  found 
Josses  among  our' experimental  sheep  to  result  also  from  little  outside  di?- 
tnrbanees,  such  as  the  lambs  coming  among  the  other  sheep,  and  the  coming 
^nd  going  of  the  common  sheep  to  and  from  pasture.  A  friend  told  me  he 
^  understood  this  for  some  time,  and  did  not  allow  persons  to  go  about 
^18  stock  except  at  feeding  time. 

Animals  have  a  mental  organization,  and  arc  subject  to  a  suppression  of 
be  lacteal  secretions  from  fright,  etc.  The  character  of  these  is  changed, 
^nd  the  young  suffer  just  as  the  infant  does  from  the  excitement  of  the  nurse. 

It  is  difficult  in  making  experiments  in  feeding  to  guard  against  waste  of 
food ;  and  when  a  variety  of  food  is  used  it  makes  a  very  complex  problem 
^rom  which  it  is  almost  impossible  to  arrive  at  results. 

It  is  important  to  guard  against  all  these  defects.  Each  animal  must  be 
^nsidered,  and  tested  l)y  itself.  In  our  recent  experiments  we  put  but  one 
Animal  in  a  pen. 

There  is  a  diminished  profit  from  feeding,  as  an  animal  becomes  mature 
^d  fiat,  and  a  decrease  in  the  amount  of  food  consumed.  \Ve  have  fed  pigs 
from  their  birth  to  the  age  of  twenty  or  thirty  weeks.  Lawes  fed  mature 
Animals  for  short  periods.  We  both  found  the  increase  to  constantly  dimin- 
ish. The  older  animal  ate  less  in  proportion  to  its  live  weight  The  differ- 
ence both  in  age  and  maturity  was  the  cause.  The  organs  of  young  animals 
are  more  active.  Children  take  more  exercise  and  eat  more  proportionally 
than  grown  persons. 
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In  1866  we  fed  pigs  for  six  weeks  from  their  birth.  The  first  week  gave 
the  largest  return.  In  1868  we  had  the  same  result  from  feeding,  first  milk, 
and  then  corn  meal.    We  found  similar  results  for  a  period  of  twenty  weeks. 

From  9th  to  12th  weeks  it.  required  8.81  pounds  of  meal  to  produce  1 
pound  of  increase ;  from  18th  to  16th,  4.06  pounds ;  from  17th  to  20th,  4.23 
pounds ;  from  21st  to  24th,  5.24  pounds ;  and  from  25th  to  28th,  5.98  poiiiid& 

The  experiments  for  1869  arc  not  yet  tabulated,  but  conform  to  the  nine 
law  so  far  as  worked  up. 

The  experiments  of  Lawes  and  Gilbert  are  very  valuable  in  this  respect 

The  kind  of  animal  has  an  influence  on  the  results. 

The  results  of  the  best  conducted  experiments  show  that  the  amouot  of 
dry  substance  is  the  best  criterion  of  feeding  value  where  mixed  feed  is 
consumed. 

The  following  table  gives  the  average  results : 


Kind  and  number 
of  Animals. 

Doration  of 
experlm't 
in  days. 

Dry  Bnbstance  conanmed. 

Gain  per 
cent,  per 
week. 

Experimenter. 

Per  100  Iba. 
ll?e  weight 
perweelE 

To  produce  1 
pound  of  in- 
crease of  liye 
weight. 

lis  oxen 

SOT  eheep 

104  pIkb 

8T 

148 

68 

B8 

105 

18.6 
16.0 
«T.O 
11.16 
12.08  , 

9.2 
4.08 
13.1 

13.8 

1.18 
1.76 
6.48 

.89 

Lawes  A  CHlbert 
«( 

•< 

44  oxen 

Dnke  of  Bedford. 

C6  oxen 

.92        Col.  McDonald. 

This  table  shows  that  the  gain  of  sheep  is  more  rapid  than  that  of  oxen, 
and  the  gain  of  pigs  more  rapid  than  that  of  sheep. 

That  sheep  consumes  less  than  pigs,  and  oxen  less  than  sheep. 

Pigs  give  a  greater  return  for  dry  substance  consumed  than  sheep,  and 
sheep  give  a  greater  return  than  oxen. 

The  food  of  pigs  is  the  more  concentrated. 

The  question  arises  does  the  difference  of  size  in  the  animals  make  a  difef. 
once  ?    Age  and  maturity  do,  but  I  think  the  size  probably  does  not, 

[Mr.  Harris  in  his  late  work  **  on  the  pig  "  leans  to  the  opposite  conclusion. 
For  his  figures  and  arguments  sec  chapters  IV.  and  V.  of  his  book. — Secretary] 

The  influence  of  feeding  upon  the  subject  of  manures  and  the  rotation  of 
crops  is  an  important  one. 

Referring  to  our  simile  of  the  machine,  wc  find  that  in  the  manufacture  of 
the  animal  product  but  a  small  part  of  the  plant.  Elements  of  manurial 
value  are  consumed  while  the  larger  portion  appears  in  the  excretions.  On 
the  average  about  2  per  cent,  of  mineral  matters  is  retained  in  the  system,  and 
about  7  per  cent  of  the  nitrogenous.    The  remainder  goes  off  as  manure. 

The  elements  of  plants  that  have  a  manurial  value  are  mainly  the  following: 

Potash,  with  a  commercial  value  per  pound  of 4    cte 

Phosphoric  acid  (soluble) 12K  ** 

"     (insoluble) 4^  *' 

Nitrogen  recovered  as  ammorLia - 14 
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lug  these  as  a  standard  of  comparison,  Prof.  Johnson  of  Yale,  made  an 
s  and  valoation  of  conmiercial  manures  as  follows : 


Mixmiiftctnien,  Ac 


acFishGhiano 

eaperphospbate,  Philsdelphia . . . . . 

inperiHioephAta,  Conn 

b's  smnumUted  superphoephste 

tmnumiated  bone  saperphosphste. 

iperphoflphate 

Die  refined  poodrette 

drette,  per  bbl 


Price  per 

ton    fat 

earrencj 


imace. 


bone  fertiUser,  Chicago. 

nperphosphate 

tobacco  grower 

!  Baperphoephate 

i  superphosphate 


$46  00 
00  00 
06  00 
60  00 
66  00 
60  00 
9BqO 
860 
06  CO 
86  00 
60  00 
66  00 
80  00 
70  00 
70  00 


Vahie  In 
gold  by 
analjtu 


$80  40 
S8  06 
89  88 

88  09 
47  88 

87  46 
888 

848 
1188 
17  18 
13  88 

88  84 
81  BO 
84  47 
88  48 


Dg  these  yaluatioDs  as  a  standard,  the  valae  of  barn-yard  manure  re- 
from  the  consumption  of  different  foods  may  be  readily  estimated. 
a  constructed  the  following  table  from  the  average  of  the  latest  an- 


Crop. 

Yield  per  acre,  esti- 
mated. 

Estimated   yalne 
crop  of  one  acre 

60  bushels. 

actons. 

3Qtons. 

Gtans. 

45  bushels 

13^  tons. 

86  bushels. 

l!itons. 

S^tons. 

l^tonft. 

86Dushels. 

Iton. 

86bQshels. 

1  ton. 

$  8  68 

r« 

7  M 

88  08 

:OT>s^ ...•..••.••. 

9  01 

•^I'^f •• •.•». 

6  16 

'                   .    .......••.•••••••••• • 

8  85 

r AW 

8  14 

iV ..........•.••.....••..••• 

88  74 

V 

hav 

9  10 

"•J • 

10  00 

r                   , 

4  67 

11  60 

W 

777 

estimate  is  for  fattening  animals.    Growing  stock  would  diminish 

lines.  Working  animals  not  increasing  in  weight  would  increase  them. 

lyerage  annual  value  of  the  manure  per  acre  in  a  rotation  of  crops 

>e  as  follows : 

)e6years.    Com,  swedes,  oats,  wheat,  doyer $16  83 

6 
6 
4 
4 
4 
3 
4 


II 
11 

ki 
II 
II 


dorer 17  89 

Com,  oats,  wheat,  clover,  cloyer' 14  84 

Corn,  oats,  wheat,  cloyer. 19  84 

Wheat,  peas,  oats,  clover 11  89 

Wheat,  com,  oats,  timothy -. 8  96 

Wheat,  com,  oats 8  74 

WLeat  oats,  imothy,  timothy 7  86 


DISCUSSION. 

HENER,  of  Homer — Is  there  not  a  greater  gain  in.  an  a.nv 
on^b^  ap  on  rough  feed  than  in  one  that  is  pampered  *4 
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Miles — I  doabt  aboat  the  organs  of  animals  being  overtaxed. 
Bat  I  draw  a  distinction  between  pampering  and  full  feeding.  In 
pampering  we  excite  an  artificial  appetite.  Succulent  food,  like 
slops,  fed  with  corn,  gives  an  increased  eifect  in  food.  We  are 
liable  to  be  deceived  in  the  thrift  of  an  animal.  I  remember  some 
Suffolk  pigs  that  we  commenced  to  feed  with  corn  meal  in  one  of 
our  experiments,  did  not  appear  to  thrive,  and  were  diseased  in 
skin  and  finally  turned  out ;  yet  they  gained  more  rapidly  than 
any  of  the  pigs  experimented  with. 

Dr.  Gregory — Is  food  consumed  as  fuel  in  cold  weather  ? 

Milks — There  is  greater  activity  of  all  the  processes  of  nature, 
but  no  evidence  of  combustion. 

Whitney — Does  it  not  make  a  difference  whether  we  feed  in 
cold  or  warm  weather  ? 

Miles — Yes ;  but  I  hardly  know  why.  Heat  is  given  out  bj 
breaking  down  and  disintegration  of  muscle.  This  must  be  sup- 
plied. Carbonic  acid  is  the  result  of  this  disintegration,  but  there 
is  no  direct  combustion. 

Adjourned, 

TuESDA-Y  Evening — 7  o'clock. 

C.  W.  Murtfeldt,  Secretary  of  the  Mieeuuri  State  Board  of 
Agriculture,  delivered  a  lecture  on 

THE    BUTTER    DAIRY. 

In  any  pursuit  of  life  theory  without  practice  amounts  to  nothing ;  norcaa 
we  look  for  a  correct  practice  where  we  have  a  false  theory  ;  both  should  be 
correct  and  go  together,  and  to  these  we  must  add  common  sense.  We  mnst 
have  a  clear  conception  of  what  we  desire  to  accomplish,  a  coiTect  theory  A<?tf 
to  do  it,  and  the  requisite  skill  or  art  to  carry  out  our  theory,  and  the  com- 
mon sense  to  adapt  our  practice  to  incidental  and  ever  varying  circumstances. 
A  chemist  may  try  a  series  of  experiments  with  various  and  different  matter 
or  agents ;  now,  if  by  a  certain  combination  he  can  so  manipulate  his  matter 
as  to  produce  a  sure  and  invariable  result,  then  he  has  a  scientific  fact ;  science 
is  only  another  word  for  knowledge.  Apply  this  to  milk  and  cream,  and»s 
the  result  to  butter,  and  you  have  science  in  butter-making. 

What  I  shall  offer  in  this  paper  is  the  experience  and  result  of  practical 

butter  dairying  for  over  fifteen  years;  and,  although  this  was  in  the  V(ed,\^ 

is  not  in  the  spirit  of  boasting  when  I  say  that  my  butter  came  into  success- 

fal  competition  with  New  York  butter,  both  in  the  St.  Louis  and  New  York 

markctii. 


DAIRYING   COMPARED   WITH  OTHER  FARM  LABOR. 

riDg  is  not  the  hardest  of  farm  labor,  yet  it  has  its  hard  features ;  one 
h,  perhaps  the  hardest,  is  that  it  is  very  conjining  ;  if  you  follow  it 
CCCS8,  you  must  be  on  hand  at  **  milking  time,^^    In  man^  pVacea  oi 
,  cspecjsiif  on  tbc  Continent,  the  covra  arc  milked  cvciy  eight.  \ioUT? 
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.  1  article  of  butter  can  not  be  made  from  poor  feed,  hence  the  pro- 
the  making  of  good  batter  really  commences  in  the  pastures.  It 
}e  mentioned  here  that  the  cows  which  famish  the  milk  should  be 
and  that  the  milk  from  Afresh  cow  should  not  be  used  for  butter  for 
a  week  after  parturition,  because  there  is  always  more  or  less  feyer 
g  that  act. 

PASTURAOE. 

m  to  answer  the  question,  which  is  the  best  pasture  or  feed  ?  I  an- 
ariety  of  grasses,  consisting  of  timothy,  orchard  grass,  red-top,  clover 
ty,  and  blue  grass,  where  it  will  grow.  To  these  I  would  add  as  a 
portant  item,  viz :  drilled  or  sowed  corn,  especially  needed  during  the 
:  '*  dry  spells  '*  of  summer ;  in  fact  there  is  no  feed  that  I  esteem  higher 
production  of  rich,  sweet  milk,  and  I  would  feed  it  even  with  abun- 
sturage,  as  a  change  for  the  cows,  and  for  the  reason  just  assigned. 
!  animal  economy  a  certain  amount  of  feed  is  necessary  to  repair  the 
wastes  of  the  system,  all  above  that,  which  is  well  digested  and  as- 
d,  goes  to  make  flesh  and  fat,  or  in  certain  breeds  of  cattle  (or  indi- 
to  the  artificially  developed  production  of  milk.  Viewed  in  this 
cow  is  a  machine,  and  that  cow  the  best  machine  which  is  able  to  di- 
i  assimilate  the  most  fqed  and  yield  a  correspondingly  large  return  in 
[esh,  fat  or  milk. 

BREEDS  OP  cows  FOB  A  BUTTER  DAIBT. 

leads  us  to  the  question  of  breeds  of  cows  for  the  greatest  production 
;r,  at  which  I  shall  only  glance.     There  is  no  denying  the  fact,  that 

a  great  diflference  in  breeds  as  well  as  individuals,  in  this  respect, 
ryman  who  would  ignore  this  fact  would  expose  himself  to  great 
>btaining,  perhaps,  plenty  of  milk  but  (comparatively)  little  butter.  ji: 

a  doubt  the  Alderncy  or  Jersey  cows  are,  as  a  breed,  the  best  butter  '.' 

Dd  arc  now  and  always  (until  we  get  a  better)  to  be  recommended  as  { ■ 

liey  do  not  yield  a  vert/  great  quantity  of  milk,  but  what  they  give  is  M 

ngly  rich  in  butter,  so  much  so,  that  the  milk  is  very  poor  after  the 
las  been  removed.     But  there  are  also  good  cows  of  almost  every  other  j; 

►r  of  no  particular  breed,  that  are  choice  in  the  production  of  butter.  I 

?  arc  no  infallible  signs  by  which'these  can  be  known,  except  by  actual 
d  there  is  much  in  the  general  contour  and  external  appearance  of  a 
licli  is  indicative  of  the  production  of  milk  rich  in  the  elements  of 

For  instance,  a  yellow  skin,  especially  around  the  eyes,  nose,  inside 
tars  or  on  any  part  of  the  body,  where  the  hair  is  thin  ;  a  light  colored 
orn,  etc.,  but  clearly,  actual  test  is  the  surest  guide.  At  present  the 
ter  will  determine  pretty  accurately  the  quantity  and  quality  of  cream 
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and  with  good  results.    In  the  best  regulated  dairies  in  this  country  the 
milking  is  done  morning  and  evening,  and  at  such  hours  as  to  divide  the  dsj 
(24  hours)  into  two  equal  halves.    Thus  the  harvest  of  the  dairyman  ooid» 
twice  a  day ;  it  comes,  too,  in  the  pleasantest  part  of  the  day  for  the  labor, 
namely :  in  the  cool  of  the  day  for  all  outdoor  work,  while  the  indoor  work 
can  be  done  in  the  shade,  or  if  desirable,  in  the  coolest  part  of  the  house,  riz: 
the  cellar  or  the  spring  house. 

THE  MILKING. 

We  will  suppose  the  time  of  year  to  be  the  month  of  June  and  the  time  of 
day  to  be  6  p.  m.    Wc  have  a  dairy,  say  of  twelve  cows,  and  there  are  two  or 
three  milkers.    The  pails,  bright  tin  or  well  scoured  patent  buckets,  baring 
been  well  scalded  and  thoroughly  sweet,  are  taken  in  hand,  and  we  go  out  to 
the  yard,  or  barn,  if  the  cows  are  used  to  being  put  in  the  stanchions.  Erery 
milker  milks  the  same  cows,  always,  if  at  all  practicable;  his  or  her  hands 
should  be  cleau,  and,  if  possible,  not  hard  ;  if  a  field  hand  must  necessarily  do 
some  of  the  milking,  a  good  washing  of  the  hands  in  warm  water,  not  80 
much  for  the  immediate  cleansing,  although  that  is  indispensable,  as  for  the      ^ 
softening  of  hands  will  be  found  a  great  help.    As  wc  sit  down  with  our      .-- 
pails  by  our  side^  we  see  that  the  cow*s  bag  and  teats  are  clean  also,  becaoie      '( 
it  takes  but  a  little  manure  to  contaminate  a  whole  pail  fhll  of  milk.   Al- 
ways treat  your  cows  gently ;  lose  not  your  temper  under  any  provocatioo. 
Remember,  you  are  dealing  with  a  dumb  brute,  which  you  can  by  patience 
and  kindness  educate  to  be  gentle  and  tractable  ;  or,  by  opposite  treatment  to 
be  contrary,  ill-natured,  and  as  far  as  profit  goes  **  of  no  account."    Let  the 
milking  be  done  easily  as  to  motion,  but  as  rapid  as  possible  after  tbe  milk 
tlows  freely,  taking  one  back  and  one   front  teat  crossways,  because  it  is 
easiest  for  the  hands,  and  be  sure  to  milk  perfectly  clean.     In  Switzerland* 
<;ood  hand  is  to  milk  a  cow  in  six  minutes  or  ton  in  an  hour,  inclusive  of  the 
time  to  carry  in  the  milk.     It  can  be  done  in  this  time,  even  if  each  cow 
gives  from  ten  to  twelve  quarts  at  a  milking.     Where  a  large  dairy  is  kept, 
good  milkers  should  not  be  required  to  carry  in  the  milk.     Conversation  io 
the  milkyard  is  to  be  avoided,  because  the  milkers  necessarily  being  at  some 
distance  from  one  another,  and  the  operation  of  the  milking  naturally  making 
some  noise,  one  will  stop  and  inquire,  "  what  do  you  say  V "  and  the  one  ad- 
dressed will,  in  turn,  stop  and  listen  to  what  is  said,  etc.     The  stopping  is  to 
l)e  avoided  rather  than  the  conversation.     If  you  incline  to  '*  hum  "  a  cbeer- 
I'ul  tune,  and  your  cows  are  accustomed  to  your  temper,  it  is  not  objection- 
able.    It  is  also  recommended  to  milk  your  cows  in  the  same  order,  though 
this  is  not  essential  unless  you  have  a  cow  that  will  not  wait.     I  have  known 
such,  and  they  are  to  be  found  in  every  dairy,  and  generally  give  the  most 
milk.  When  the  pails  are  full,  they  are  carried  immediately  to  the  milk  room 
or  cellar,  where  the  milk  is  strained  in  to  bright  tin  pans,  each  holding  from 
six  to  ten  quarts,  but,  which  ought  never  to  be  more  than  three-fourths  filled; 
I  recommend  the  use  of  a  strainer-pail  as  being  very  convenient,  but  besides 
this  an  independent  strainer  to  insure  thorough  work.     These  utensils  must, 
of  course,  be  well  cleansed  and  scalded  each  time  they  are  used.    In  the  first 
ivaijhing  the  use  of  soap  is  recommended — fatty  substances  can  not  well  be      : 
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emoyed  without — next  use  pure  -water  and  scald  well  after  that.  The  com- 
QOQ  practice  of  setting  pans  and  pails  out  into  the  sunshine  is  a  good  one. 
iCt  it  be  understood,  that  absolute  cleanliness  in  every  stage  of  the  proceed- 
is  necessary  to  success. 


THE   MILK  BOOH  OB  CEU^AB. 

Milk  and  cream  want  air,  though  the  immediate  current  of  a  strong  breeze 
is  to  be  avoided,  as  it  tends  to  make  the  cream  hard  and  leathery.  Milk  pans 
ire  made  flaring  to  secure  this  object  Swing  shelves  or  milk  racks  should  re- 
ceiye  the  pans.  An  ill  ventilated  cellar  or  pantry  is  unfavorable  to  the  pro- 
daction  of  the  best  quality  of  butter.  Whenever  the  weather  is  cool  enough 
a  milk  room  above  ground  is  best ;  during  very  warm  weather  a  cellar  may  be 
used.  A  spring  house  is  good,  because  of  the  handy  supply  of  water  and 
eTen  temperature,  but  not  very  conducive  to  the  health  of  the  operatives,  who 
luay  have  to  spend  much  time  therein.  A  buttery,  milk  room  or  cellar  is  best 
when  constructed  with  a  northern  or  northeast  exposure,  and  with  special 
reference  to  convenience  for  the  purpose  intended.  These  should  be  kept 
perfectly  clean  and  sweet  also,  free  from  all  odors  arising  from  fresh  meats, 
vegetables  or  the  kitchen ;  the  frequent  use  of  lime  or  whitewash  is  strongly 
reconunended  as  the  best  means  of  purification.  Milk  and  cream  are  very 
^ily  affected  by  even  slight  neglect  in  this  particular,  therefore,  whether 
^m  or  cellar,  it  should  be  only  used  for  the  legitimate  purposes  of  the  dairy. 

THE  TBMFEBA.TU&E 

of  the  room  should  be  about  sixty  degrees,  and  should  never  be  guessed  at ; 
iHt  gets  much  higher,  there  is  a  waste,  the  milk  souring  before  all  the  cream 
is  thrown  up.  If  less,  it  takes  a  longer  time  than  necessary  for  the  cream  to 
rise,  and  affects  the  quality  injuriously.  In  from  thirty  to  thirty-six  hours 
the  milk  should  be  skimmed.  A  tidy  dair3rwoman  will  wash  her  hands  and 
then  loosen  the  cream  from  the  edges  of  the  pan,  tipping  the  pan  a  little  to 
one  side  the  cream  is  removed  to  the  cream  pan,  while  a  little  of  the  milk  is 
allowed  to  pass  along.  I  hesitate  not  to  say  that  the  best  butter  is  made 
when  cream  with  about  a  fourth  of  the  milk  is  churned.  The  most  butter  is 
•^e  where  all  the  milk  is  allowed  to  sour  and  is  churned  with  the  cream. 
The  cream  pan  above  referred  to  will  hold  about  twenty -four  quarts;  it  is  to 
t>e  preferred  to  a  jar  for  the  reason  above  given,  viz:  it  allows  more  air. 
ETery  time  new  additions  are  made  to  the  cream  all  the  contents  arc  gently 
stirred,  so  that  all  ripen  together.  No  cre^im  should  be  added  if  churning  is 
to  be  done  within  four  hours,  because  it  needs  about  that  time  for  the  mass 
to  become  homogeneous  or  even  tempered.  False  cream  is  found  in  the  but- 
ter if  this  rule  is  neglected,  which  is  not  only  a  waste,  but  a  serious  defect  in 
good  butter. 

CnURNING. 

In  a  dairy  of  six  cows  or  more,  churning  should  be  done  every  day,  except 
on  the  Sabbath,  to  honor  which,  it  may  be  necessary  to  churn  twice  on  Satur- 
^y.  For  many  reasons  it  is  best  to  churn  in  the  morning ;  I  will  name  only 
one  or  two  :    All  the  afterwork  of  salting,  working  and  packing  the  buttoc, 
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the  cleaning  of  utensils,  6tC.,  can  be  done  the  Same  day.  t  hate  Used  a  tli( 
mometer  chum,  but  think  it  attended  with  waste.  I  prefer  the  dash  motic 
to  any  other,  and  am  of  opinion  that  most  practical  dairymen  agree  with  mi 
The  use  of  a  good  thermometer  is  very  necessary,  as  much  depends  upon  tb 
temperature  of  the  cream,  which  should  be  churned  at  from  sixty  to  sixty 
two  degrees.  If  your  cream  is  too  cold,  hot — not  scalding — water  may  b 
added,  and  cold  water  if  a  little  too  warm ;  this  must,  however,  be  d6ne  witi 
judgment — the  dash  should  be  gently  moved  all  the  time  that  either  hot  o 
cold  water  is  added*  If  your  cows  have  been  properly  salted  once  or  twice  i 
week,  the  butter  *'  will  come  *'  in  from  twenty  to  thirty  minutes.  I  would  no 
have  it  come  sooner  if  I  could ;  that  time  is  required,  in  my  opinion,  to  ob 
tain  all  the  butter  your  cream  contains.  Butter  consists  of  fine  globules  o 
oily  or  fatty  matter,  which  must  have  time  to  form  perfectly,  and  which  moff 
Hot  be  broken  either  by  the  dasher  or  the  ladle.  *'  Agitators,"  and  such  lik« 
churns,  which  keep  up  a  strong  motion,  are  to  be  avoided  for  reasons  just  in 
dicated.  A  churn  promising  to  make  butter  in  five  minutes  would  notrecom 
mend  itself  to  me  on  that  account. 

When  your  butter  is  come  and  well  ^thered  by  a  few  easy  strokes  of  tb( 
dasher,  draw  off  your  buttermilk,  pour  in  sufficient  water  to  cover  the  butter 
and  move  the  dasher  a  few  times ;  this  will  quickly  separate  the  buttermllX 
if  not  done  to  your  satisfaction,  repeat  and  perfect  the  separation  by  banc! 
and  ladle.  Here  is  one  of  the  great  points  of  adding  the  l-eeping  quality  t< 
your  butter,  viz :  perfect  separation  of  the  buttermilk  from  the  butter.  Ii 
you  undertake  this  by  the  use  of  the  ladle  alone,  without  water,  your  butUi 
will  be  worked  too  much,  the  small  globules  will  be  broken,  and  your  buttei 
become  salvy  and  greasy,  and  can  never  be  classed  as  Ko.  1.  I  well  know 
that  the  use  of  water  is  condemned  by  some,  but  I  also  know  that  the  cele 
brated  Philadelphia  butter,  by  the  process  of  "  wiping,"  istbroughout  brougbt 
into  contact  with  water;  that  the  most  successful  dairymen  in  Delawan 
county,  Kew  York,  use  it,  and  it  is  moreover  confirmed  in  my  own  experience 
of  many  years.  I  admit  that  butter  for  immediate  consumption  may  be  niail^ 
without  irashing,  but  it  has  never  been  my  fortune  (or  misfortune)  to  meet 
with  a  No.  1  article  so  made,  that  was  six  weeks  old  and  sweet.  The  cnloi 
of  the  water  is  a  good  criterion  wliether  your  work  has  been  well  done. 

THE  SALTING. 

After  the  butter  is  well  separated  from  the  milk,  it  is  placed  in  a  wooJfO 
bowl  or  tray,  and  evenly  spread  over  its  entire  inner  surface.  This  boffl 
should  b(^  wet  from  a  previous  scalding,  which  prevents  the  butter  from  stick- 
ing. The  few  drops  of  water  that  again  accumulate  are  poured  off,  and  three- 
(juarters  of  an  ounce  of  fine  salt,  "Liverpool  blown,"  or  Ashton,  (best),  or 
ground  solar  salt,  to  the  pound,  are  added  and  partially  worked  in— not  by 
human  hands  immediately,  as  is  the  practice  of  some,  but  by  the  dexterous 
use  of  the  ladle.  The  salt  is  first  evenly  sprinkled  over  the  mass,  and  then 
the  butter  is  Japped  over  so  tliat  the  \a(We  do^^  woV  c,^\^^  v\  contact  with  the 
salt.     The  buttcT  should  not  be  Yrotkcd  dclvxcVy  ^\.  \\\\^\:\\\\vi,\i>\\.^"?!v.st\SX&^ 


len  partially  incorporated,  it  is  well  covered  and  lefl  in  the  bowl  from 
to  four  hours.  Daring  this  time  the  salt  dissolves  and  loses  its  identity 
batter.  After  one  or  two  actaal  weighings  the  quantity  of  salt  can  bo 
lined  by  measure.  Then  the  batter  is  worked  for  the  last  time ;  the 
>rine  which  again  accumulates  is  poured  off,  and  the  butter  is  ready  to 
.way.  The  color  of  this  brine  will  also  indicate  whether  your  batter 
en  thoroughly  purged  of  the  buttermilk.  I 

COOPERAGE. 

itc  oak  and  ash  lirkins  of  uniform  size,  free  from  worm-holes  or  sap  in 

ives,  are  best.    They  should  be  well  soaked  and  scalded  before  using.  i 

}  best  done  by  filling  the  firkin  with  good  sweet  hay,  and  then  pouring 

his  boiling  hot  water,  allowing  the  whole  to  stand  forty -eight  hours. 

1  scalding  and  scouring  is  then  given,  and  the  vessel  is  ready  to  receive 

ttcr.    The  custom  of  buyers  is  to  require  two  pounds  of  soakage  with  j 

re  on  a  hundred  pound  firkin  of  butter ;  hence,  it  is  best  to  weigh  the  : 

before  soaking,  and  plainly  mark  the  weight  on  the  bottom.    The  so-  i 

Welsh -tubs  are  very  desirable.  j 


PACKING. 

nkle  a  handful  of  dairy  salt  evenly  over  the  bottom  of  the  firkin,  then 
our  butter  in  even  layers.    If  the  "  chumings  "  are  not  large  enough  to 
good  layer,  then  extend  them  only  half  across  the  firkin.    As  you  pro- 
ub  a  very  little  salt  on  the  sides  also,  so  that  your  butter  will  cleave 
cm  when  wanted  for  use.    Color  in  butter  is  a  great  point.   It  should  be 
I  and  uniform.    If,  for  some  reason,  there  is  a  variation,  such  a  churning 
be  kept  for  immediate  sale  or  the  table.    A  sufficient  family  supply 
always  be  ^on  hand,  before  any  tub  is  attempted  to  be  filled.    None 
be  taken  out  cither  for  the  table  or  sale,  and  the  firkin  filled  as  soon 
lible.     Milk  and  cream  need  air,  butter  should  be  kept  from  the  air,  be- 
when  exposed,  it  will  rapidly  deteriorate.    A  double  cloth,  with  the 
>n  of  the  open  head,  will  form  a  sufficient  covering  while  the  firkin  is 
illed.     When  within  half  an  inch  of  full,  a  clean  white  cloth,  free  from 
and  fitting  neatly,  should  cover  the  butter,  and  upon  this  place  as 
alt  as  will  allow  the  head  of  the  firkin  to  fit  in  tightly,  and  head  up 
':    It  should  have  been  noticed  above,  perhaps,  that  butter  keeps  best 
ery  tightly  packed. 

SALES. 

pery  lest  time  to  sell  butter  is  in  the  latter  part  of  autumn.  Then  it 
moved  with  safety  any  distance,  from  Maine  to  California,  if  necessary, 
imilies  lay  in  their  winter  supply,  and  business,  generally,  is  best,  and 
ket-book  plethoric.  Then  the  quality  of  fresh  butter  rapidly  deterio- 
ta  Reasons  might  be  multipled,  but  I  deem  it  unnecessary.  Where 
ts  can  be  made  to  deliver  weekly  supplies  of  fresh  bnttei,  dkec^^  V> 
ers,  tba^  is  of  course  desirable.  AJso,  where  a  dairyman  \\yea  « 
—25 
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ciently  near  a  large  city,  to  be  able  to  occupy  a  regular  market  stand, 

thus  establish  a  reputation,  like  some  of  the  Friends  who  sell  butter  in  Phi^«. 

delphia. 

DISCUSSION. 

Miles — Id  tho  long  ruD,  I  don't  think  dairyiog  will  be  as  pro- 
fitable as  mixed  farming.     In  a  !N'ew  York  discussion  of  perma- 
nent pastures,  I  noticed  that  the  dairymen  favored  them,  whife^ 
the  mixed  farmers  were  against  them.    The  dairymen  wanted  old 
pastures  and  grasses.    But  they  did  not  keep  any  more  cattle 
than  in  the  wheat  growing  districts.     Permanent  pastures,  mean 
inferior  grasses,  and  these,  inferior  manures.    Mixed  husbandry 
gives  us  the  largest  quantity  of  manure. 

Whitney — In  the  west,  dairying  is,  probably,  not  best  as  a  8p^' 
eialty.     In  Vermont,  it  is  so,  rather  as  a  necessity.    No  Stat^ 
proportionally,  produces  more  or  better  butter  and  cheese.   B«^^ 
making  good  butter  is  not  so  easy  a  matter.     Cleanliness  is  in^^* 
pensable.     Washing  butter,  with  us,  is  still  a  mooted  questio^^* 
Vermont  is  not  adapted  to  a  mixed  husbandry,  and  the  result '^^ 
permanent  pastures.    Some  have  top-dressed  these,  with  excelleCB^ 
results.     Dairying  has  produced  a  large  amount  of  manure  for  th»  * 
ploughed  lands,  but  at  the  expense  of  the  permanent  pastures. 

Miles — Will  the  quantity  of  water  drank  increase  the  milk  ?  I 
have  heard  it  affirmed  that  the  quantity  of  milk  could  be  increasec/ 
by  salting  the  cows  and  making  them  thirsty. 

Detmeeh,  of  Quincy — In  Hanover,  cows  are  fed  wetted  food, 
distillery  slops,  etc.,  and  a  great  yield  of  milk  is  the  result.  But 
the  cows  die  in  two  or  three  years,  of  a  complication  of  diseases, 
arising  from  the  feed,  the  damp  places  in  which  they  are  kep^ 
and  the  confinement. 

Dr.  Gregory — I  am  glad  to  hear  that  dairying  will  pay,  fori 
hope  it  will  induce  more  of  our  farmers  to  go  into  it.  We  enftcr 
in  this  region  for  the  lack  of  good  butter.  I  found  a  brother-in- 
law  in  Dutchess  county.  New  York,  sending  milk  to  New  York 
city,  at  three  cents  a  quart,  delivered  at  the  railway  station.  It 
was  considered  remunerative  at  that  price.  There,  unlike  the  lec- 
turer, they  milk  the  hind  teats  first  and  the  fore  teats  afterwards, 
because  they  say  the  hind  teats  give  the  most  milk. 

Miles — I  know  a  number  of  dairymen  who  insist  on  therol^ 
of  milking  first  the  forward,  sind  then  the  hind  teats,  together.  I' 
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i  a  good  deal  on  the  cow — ^that  is,  on  the  position  and  dis- 

)art  of  the  teats. 

•NET — ^Milking  in  the  "  fore  and  aft  "  stjle,  is  a  good  deal 

ir  eye.''    I  prefer  the  diagonal  style,  bat  think  that  every 

ould  be  left  to  milk  according  to  the  dictates  of  his  own 

Lce.     [Great  applause.] 

[q  it  best  to  put  oat  salt  for  cattle  to  go  to  at  will  ? 

TELDT — I  think  not.    Experiments  show  no  apparent  ad- 

,  except  that  salted  cattle  hare  the  glossiest  coats. 

3 — I  prefer  to  salt  a  little  and  often,  or  else  give  it  so  that 

le  can  go  to  it  at  will.    Becent  investigations  show  that 

n  article  of  food,  or  a  proximate  constituent  of  food.    The 

isy  coat  of  salted  animals  proves  its  valne. 

VBT— rin  former  years,  our  people  got  large  masses  of  rock 

i  placed  under  sheds  or  in  the  fields,  tor  cattle  to  lick  at 

n  my  own  experience,  I  have  found  it  best  to  salt  twice  a 

1  small  quantities.    I  have  had  cows  and  oxen  that  wonld 

;h  salt ;  but  thought  they  did  not  thrive  quite  so  well. 

arned. 
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Wednesday  Morhing,  Jan,  12,  9  A.  M. 

e  absence  of  Judge  Brown,  Mr.  Whitney  was  called  to 

lir. 

I.  J.  Detmere,  Veterinary  Surgeon, of  Quincy,  read  a  lee- 

3n 

VETERINARY    SCIENCE. 

nt.  Ladies  and  Gentlemen : 
the  first  time  in  my  life  that  I  am  to  speak,  in  English,  before  such  in 

and ie nee  as  I  have  the  honor  of  seeing  before  me.    As  the  English  ' .! 

is  not  my  native  tongue,  and  as  it  is  but  a  little  over  four  years 
ommenccd  learning  English,  my  pronunciation  may  not  always  be 
ad  my  construction  of  the  sentences  may  not  always  be  grammatical, 
,  for  errors  of  that  kind,  I  beg  you  will  excuse  me.  ■\\\ 

illed  upon  to  lecture  on  Veterinary  Science  and  Veterinary  Surgery, 
his  lecture  will  try  to  answer  the  four  questions  : 
at  is  Veterinary  Science  ? 

t  necessary  for  a  farmer,  who  wants  to  advance  in  hU  ptoteaiAO\i^  \a  m 

terinar/  Science  f 
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3.  What  brancbes  of  Veteriaary  Science  are  for  a  farmer  the  moat  essential 
and  should  especially  be  studied  ? 

4.  In  what  method  should  Veterinary  Science  be  taught  in  an  Agricultural 
and  Industrial  University  ? 

First.  What  is  Veterinary  Science  ?  Those  men  who  think  that  the  know- 
ledge of  a  few  remedies  against  the  common  diseases  of  our  domestic  animals, 
especially  horses,  constitute  Veterinary  Science,  that  men  who  are  perhaps 
able  to  treat  a  few  conmion  diseases  of  animals  deserve  the  name  of  Ve- 
terinary Surgeons,  are  badly  mistaken — and  still  this  belief  is  naost  com- 
mon and  far  spread.  Nay,  more :  not  long  ago,  in  some  veterinary  schools, 
and  yet  now  in  some  agricultural  colleges,  even  in  Europe,  Veterinary  Sdence 
is  taught  in  such  a  superficial  manner,  that,  apparently,  no  other  aim  is  en- 
deavored to  be  reached  than  to  teach  the  students  the  symptoms  of  the  dis- 
eases of  our  domestic  animals  and  the  remedies  against  them.  We  have  to 
take  it  in  a  different  light. 

Veterinary  Science  makes  us  acquainted  with  the  organization  and  the  pro- 
cess of  life  of  our  domestic  animals,  instructs  us  how  to  treat  them  and  keq> 
them  in  a  healthy  condition,  teaches  us  how  to  restore  their  health,  when  lost, 
and  advises  us  how  to  improve,  to  breed,  and  to  use  them  to  our  greatest  ad- 
vantage.   This  is  is  what  we  call  "Veterinary  Science." 

It  embraces  a  great  many  very  important  studies,  which  may  be  discrimina- 
ted in  general,  special  and  auxiliary  studies.  The  general  or  fundamental 
studies  are  :  Anatomy,  Physiology  and  General  Pathology,  General  Surgery 
and  General  Therapeutics.  Of  them,  Anatomy  is  the  foundation  of  all ;  it 
makes  us  acquainted  with  all  tlie  different  parts  and  organs  of  the  animal  or- 
ganism, it  describes  the  form,  situation,  size,  number,  connection,  color,  con- 
sistence, structure  and  texture  of  all  the  different  parts  and  organs  of  the 
animal  body.  The  anatomy  of  our  domestic  animals  we  call  Zootomy. 
Further,  we  distinguish  a  Physiological  and  a  Pathological  Anatomy ;  the  for- 
mer describes  the  organs,  when  in  a  normal  and  healthy  condition ;  the  latter 
is,  generally,  treated  of,  together  with  Pathology,  and  describes  the  organs 
when  in  an  abnormal  and  diseased  state.  After  we  have  studied  Anatomy, 
and  learned  the  constitution  of  the  animal  organism,  the  study  of  Physiology 
hasto  follow.  Physiology  of  animals  is  called  Zoophysiology ;  it  teaches  the 
functions  of  the  different  organs  of  the  animal  body,  as  well  those  of  the  organs 
as  single  ones  as  in  their  reciprocal  action,  or,  in  other  words,  it  teaches  us  the 
animal  economy  and  the  processof  life  of  our  domestic  animals,  when  in  a 
normal  and  healthy  condition.  Among  all  branches  of  Veterinary  Science, 
Physiology  is  one  of  the  greatest  interest  and  importance.  Without  haying 
studied  Anatomy  and  Physiology  we  cannot  go  any  further.  These  studies  are 
the  foundation,  the  key  to  Pathology  and  Surgery,  to  Exterior  and  Hygieini, 
etc.;  without  knowing  the  organs  of  the  animal  body  and  the  normal  fane, 
tions  of  the  same,  we  can  neither  learn  to  keep  an  organism  in  a  healthy 
condition,  nor  judge  properly,  by  external  marks,  of  the  qualities  of  an  ani- 
mal, nor  can  we  study  the  anomalies  and  abnormities  in  the  functions  of  the 
organism  (diseases). 
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I  fever,  a  typhoid  fever  frequently  causes  swelling  of  one  or  more 
ereby  lameness,  and  so  on.  General  Therapeutics  bear  so  close  a 
to  G-eneral  Pathology  and  General  Surgery,  that  it  is  most  natural  '  ] 

ese  three  branches  together ;  a  separation  would  cause  loss  of  time 
',  many  useless  repetitions. 

ial  studies  embrace :  Hygieina,  Special  Pathology,  including  Patho- 
latomy  and  Special  Therapeutics,  Special  Surgery,  including 
cs,  Pharmacology,  Obstetrics,  Exterior  and  Principles  of  Breed- 
principal  domestic  animals,  and,  if  not  already  included  in  Special 
the  £pizootical  and  Contagious  diseases.  Hygieine  is  the  science 
ia  us  how  to  treat  our  animals,  and  to  keep  them  in  a  healthy  con- 
'  and  what  to  feed  them  with  advantage.  Special  Pathology  treats 
rent  (mostly  internal)  diseases  our  animals  are  subject  to,  or  of  the 
ns  in  the  functions  of  the  single  organs,  and  the  anomalies  and  ab- 
f  the  same,  their  causes,  terminations  and  treatment  Special  Sur- 
of  such  (mostly  external)  diseases  and  abnormities  as  consist,  espe- 
change  of  the  organic  structure,  concerning  form,  size,  situation,  co- 
number  of  the  different  organs,  or  being  caused  by  the  presence  of 
dies,  and  require,  for  examination  and  treatment,  the  dextrous  use 
ds  or  the  application  of  local  (external)  remedies,  and  their  treat- 
iding  operations.  Veterinary  Pharmacology  teaches  us  the  know- 
preparation,  the  effect  and  the  use  of  those  medicines  which  are 
\  treatment  of  sick  animals.  Veterinary  Obstetrics  treat  of  the  art 
isly  rendering  assistance  to  our  domestic  animals  at  their  delivery, 
virhere,  from  one  cause  or  another,  this  act  is  very  laborious,  or,  un- 
stances,  impossible  without  assistance.    Veterinary  Obstetrics  em-  '  || 

her,  the  first  care  for  the  mother  animal  and  the  young,  and  the  t 
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welfare,  that  it  is  judicious  to  separate  them  and  treat  them  as  a  special 
study.  The  principles  of  Horse-shoeing,  based  on  Anatomy  and  Physiology, 
belong  also  in  the  department  of  Veterinary  Science,  and  arc  of  no  little  im- 
portance, especially  as  but  very  few  horse-shocrs  understand  anything  of  tbe 
construction  of  the  horse's  foot,  and  make,  therefore,  the  grossest  mistakes  and 
cause  many  a  lameness.  This  study  includes  also  the  diseases  of  the  hone'i 
hoof  and  their  treatment. 

The  auxiliary  studies  are :   Zoology,  Natural  Philosophy,  Chemistry  and 
Botany.    Of  these,  Chemistry  is  a  necessary  and  important  auxiliary  to  Pliy- 
siology.  Pathology,  Pharmacology  and  Hygieina ;  Botany,  to  Pharmaoolqgf  - 
and  Uygleina ;  Natural  Philosophy,  to  Anatomy,  Physiology  and  Exterior: 
and  Zoology  aids  to  the  studies  of  Exterior  and  Breeding.    But  as  these  iki-  - 
dies  are  taught  in  any  university  and  in  every  well  conducted  college,  it  n  ; 
not  necessary  for  me  to  say  any  more  about  them,  and  can  go  over  to  answer  ^ 
my  second  question* 

Second.  Is  it  necessary  for  a  farmer,  who  wants  to  advance  in  his  profit-  . 
sion,  to  study  Veterinary  Science  ?  I  think  it  is ;  and  not  only  that,  hot  I  '- 
think  it  must  be  also  exceedingly  pleasing  to  an  intelligent  fanner  to  bm  ' 
studied  and  to  be  acquainted  with  the  organism  and  the  process  of  life  of  Ui  | 
noble  horse,  his  valuable  cattle,  his  useful  swine  and  his  fine  sheep ;  to  know  \ 
the  laws  which  govern  their  health,  and  to  be  enabled  to  render  help  and»  |- 
sistance  in  cases  of  disease  to  those  of  his  fellow  creatures  who  are,  neit  It  I 
human  beings,  the  noblest  part  of  God's  creation  on  earth,  our  domestic  ani-  " 
mals,  the  most  precious  gift  God  gave  to  man ;  it  is  but  for  them  that  we  IR  ' 
a  civilized  people ;  nay,  more,  that  we  are  able  to  exist. 

Xo  country  in  the  world  is  as  rich  in  stock,  in  proportion  to  its  popoktioH, 
as  this  country  of  ours.  In  our  own  State,  soil  and  climate  are  well  adapted 
to  stock  raising,  and  make  it  a  prominent  and  very  important  branch  of  ftm* 
ing.  The  domestic  animals  in  our  great  Prairie  State  arc  very  numerous, lod, 
concerning  (}uality,  perhaps  better  than  in  many  of  our  neighboring  State! 
(it  least  at  the  last  St.  Louis  fair  our  Illinois  stock  received  more  blue  ribboM 
than  all  the  other  stock  combined.  Our  domestic  animals  represent  a  Tslne 
of  many  millions  of  dollars ;  we  have  among  our  horses  different  very  fine 
breeds  for  every  kind  of  service  ;  among  our  neat  cattle  several  herds  vhichi 
if  not  superior,  are  at  least  e(iual  to  any  herd  in  the  world ;  we  have  breeds  of 
fine  sheep  for  any  purpose  ;  and  our  various  breeds  of  swine  need  not  fearaay 
comparinon  with  the  best  ones  in  England,  and  still  the  Veterinary  Science  is 
so  much  neglected.  The  veterinary  practice  is,  with  a  few  exceptions,  entirely 
in  the  hands  of  quacks,  horse  jockoys  and  ignorant  blacksmiths.  Alaltitat* 
ment  kills  in  this  country  more  valuable  animals  than  there  die  by  diseiaeii 
Contagious  diseases  often  spread  till  they  become  a  public  calamity,  beciOK 
'  their  nature  is  not  early  enough  understood;  so  called  horse  doctors  treat  oon- 
tagious  and  incurable  diseases  without  taking  the  least  precaution;  so, for 
example,  glanders  and  farcy,  till  other  animals  have  been  infected.  Bit 
enough  of  this ;  every  one  knows  it,  and  it  is  not  necessary  for  me  to  tdL 
A  great  many  farmers  endeavor  to  improve  their  stock ;   many  a  one  spends 
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nd  buys  blooded  stock  at  a  great  expense,  and  does  not  succeed. 
He  don*t  Imow  how  to  do ;  he  makes  mistakes  and  neglects  at  least 
7  of  nature,  because  he  has  not  prepared  himself  for  his  profession  by 
;  the  principles  of  Hygioina  and  Breeding,  and  their  fundamenta 
I  know  a  wealthy  farmer,  in  Whiteside  county,  who  wished  to  raise 
1,  and  bought  as  fine  a  flock  of  sheep  as  money  could  buy;  after  a 
i  one-half  of  his  flock  was  dead,  the  other  half  diseased.  What  was 
ey  His  pastures  were  not  adapted  for  sheep  raising,  and  full  of 
;  but  instead  of  accusing  them,  the  true  cause,  he  inclined  to  accuse 
,  whom  he  had  bought  the  sheep  of,  of  having  sold  him  bad  and  dis- 
Dck. 

one  may  say,  we  have  in  our  State  some  excellent  stock  men  who  sue. 
-y  well ;  have  they  studied  Veterinary  Science  ?  I  say,  some  of  them 
least  to  some  extent,  though  may  be  not  in  colleges ;  they  are  men  of 
ating  mind,  and  have  studied  the  laws  of  nature ;  others  have  spent 
ime  and  a  great  deal  of  money,  and  have  suffered  costly  experiences 
hey  have  succeeded. 

age  of  ours  is  an  age  of  progress  and  improyements.    We  cannot  get 
rith  that  amount  of  learning  our  fathers  could,  and  of  our  sons  will 
lired  still  more.    Men  have  to  battle  for  life  harder  than  ever,  and 
y  gain  victory  by  the  assistance  of  learning.    Of  our  farmers  is  requi- 
reat  deal  our  fore-fathers  did  not  dream  ofl    In  this  our  inventiyeage, 
e  of  steam  and  lightning,  our  farn^rs  cannot  keep  pace  without  haying 
I  Natural  Philosophy,  Chemistry  and  Botany;   no  unprejudiced  man 
ny  it.    I  say  a  farmer,  especially  a  stock  raiser,  who  wants  to  make  his 
5  pay,  cannot  succeed  without  studying  Veterinary  Science,  at  least  to 
Ktent.    It  will  not  pay,  in  this  progressive  age  of  ours,  to  do  as  our 
;her8  did,  and  raise  conmion,  unimproycd  stock,  and  to  have  them  run- 
;  large  ;   it  may  do  in  Texas,  but  not  here  any  longer.    The  country  is 
;  thicker  settled,  wild  land  is  getting  scarce,  and  improved  land  increa- 
n  year  to  year  in  value ;  food  is  getting  higher,  labor  is  expensive,  and 
uisitesof  life  increase  in  refinement  and  expenses,  therefore  our  income 
increase  also,  and  we  have,  necessarily,  to  improve  our  products.    But, 
Dg  so,  we  have  first  to  know  how  to  do  it.    As  Natural  Philosophy  in- 
ns how  to  save  labor,  how  to  judge  about,  to  use  and  to  invent  our 
Itural  machinery,  as  Chemistry  and  Botany  teach  us  how  to  improve 
il  and  our  crops,  so  Veterinary  Science  instructs  us  how  to  improve  our 
how  to  keep  it  to  our  greatest  advantage  and  in  a  healthy  condition,  and 
9  restore  the  health  of  our  domestic  animals,  when  lost.    A  few  years* 
ind  making  use  of  other  men^s  experiences  will  save  us  much  time  and 
t  deal  of  money  of  our  own,  and  will  prevent  our  suffering  heavy  losses 
pensive  experiences. 

laps  some  one  may  say,  it  would  take  a  farmer  too  much  of  his  valuable 
r  he  would  have  to  neglect  too  many  other  studies  if  he  has  to  study 
inary  Science ;  would  it  not  be  better,  like  in  Europe,  to  educate  pro- 
lal  veterinary  surgeons,  of  whom  the  farmer  could  get  advice,  when 
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,  wanted  ?  Let  us  see  about  that.  Would  it  take  a  farmer  too  much  time  to 
study  Natural  Philosophy^  Chemistry  or  Botany  ?  I  think  not  I  think  time 
si)Gnt  in  those  studies  is  well  spent,  and  su  it  is  in  Veterinary  Science;  it  U, 
when  understood  arightj  of  no  less  importance  than  any  other  study. 

This  country  of  ours  is  a  great  deal  thinner  settled  than  Western  and  Mid- 
dle Europe,  consequently  a  veterinary  surgeon  would,  in  the  most  cases,  be 
too  far  off,  and  not  to  be  got,  especially  when  most  needeil ;  the  vcterim- 
ry  surgeons  would  crowd  in  the  cities,  where  business  is  more  concentrated, 
and  the  rural  districts  would  be  always  without  them.  Further,  in  this  coun- 
try, where  is  liberty  of  trade,  farmers  have  fallen  so  often  in  the  hands  of  im- 
posters  and  suffered  heavy  losses,  that  they  have  lost  almost  all  confidence  in 
a  veterinary  surgeon ;  therefore,  it  takes  the  latter  a  long  tune  to  build  up  a 
reputation  and  to  make  his  business  pay ;  and,  therefore,  I  think  but  a  fev 
persons  would  be  willing  to  study  Veterinary  Science  with  a  design  to  make 
Veterinary  Science  their  exclusive  profession.  Still  I  think  it  very  desirable 
to  have  some  educated  veterinary  surgeons,  who  may  locate  in  the  cities  and 
larger  towns;  but,  for  the  reasons  named,  it  would  take  a  long  time  to  sup- 
ply the  country.  Even  in  Europe  the  necessity  has  been  understood  to  have 
farmers  study  Veterinary  Science,  as  in  almost  every  European  agricultural  col- 
lege a  veterinary  chair  has  been  established.  What  a  man  knows  himself  be 
.does  not  need  to  seek  counsel  for  and  depend  on  others,  who  are  not  familiir 
with  all  the  peculiarities  of  his  farm  and  his  stock ;  therefore,  penuit  me  to  say 
it  again,  our  farmers,  especially  tlioslfcN'ho  intend  to  make  stock  raising  or  dairy 
their  business,  or  a  prominent  part  of  it,  will  gain  considerable  by  studying 
Veterinary  Science,  and  it  is  just  of  the  wime  importance  to  them  us  it  is  to  a 
nurseryman  to  study  Botany,  Vegetable  Physiology,  Pomology  and  Entomo- 
logy. Everj'  educated  farmer,  I  have  no  doubt,  will  agree  with  mo.  Eren 
our  uneducated  farmers,  men  who  have  to  labor  hard  in  the  Held  all  day, seem 
lo  feel,  instinctively,  the  importance  of  Veterinary  Science  for  their  profci- 
fion.  It  is  well  known  how  eagerly  they  peruse  a  book  on  diseases  of  our 
domestic  animals,  whenever  such  a  one  happens  to  fall  into  their  hands,  though 
the  most  of  those  works  are  written  for  the  sole  purpose  of  making  moneyt 
and  are  generally  very  superficial  and  of  not  much  account.  The  better  class 
of  books  on  the  diseases  of  our  domestic  animals  are  but  seldom  studied,  for 
the  simple  reason  of  being  too  scientific  and  not  understood,  because  the  ftor 
dent  lacks  the  knowledge  of  the  fundamental  sciences,  Anatomy,  Physiology, 
etc. 

Third.     What  branches  of  Veterinary  Science  are  for  a  farmer  the  most  es- 
sential and  should  especially  be  studied  ?    All  branches  of  Veterinary  Science 
arc  of  great  value  to  the  farmer,  but  the  most  essential  are,  undoubtedly,  Hy- 
gieina,  Exterior  and  Principles  of  Breeding,  as  also  their  fundamental  stndiesi 
Anatomy  and  Physiology,  and  next  to  them  General  Pathology,  General  Sur- 
gery and  General  Therapeutics.    What  branches  should  especially  bestndiedf 
depends  a  great  deal  upon  how  long  a  time  the  student  wants  to  stay  at  tb« 
L'nivcrsityy  and  how  many  hours  a  week  he  can  bestow  upon  Veterinary  Sd- 
cncc.     If  he  can  manage  to  \^cato\^  wpow  \\,  wV  wxv  \s.Ntx^'^Q,,  <iight  houre  ft  wreki 
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Uiary  studies  excepted,  and  can  stay  at  the  University  three  years,  or 
Q  stay  but  two  years,  and  can  bestow  upon  it  more  than  eight  hours  a 
nd  is  very  diligent,  he  may  be  able  to  take  a  nearly  complete  course 
he  most  important  studies,  and  a  good  foundation  of  those  of  less  im- 
e.  As  all  branches  of  Veterinary  Science  are  of  great  yalue  to  the 
this  would  be  very  desirable.  I  think  this  time  would  suffice  also  to 
a  professional  yeterinary  surgeon,  provided  he  is  gifted  and  very  dili- 
[f  the  student  has  less  time  to  spare  or  cannot  stay  long  enough,  a  se- 
has  to  take  place ;  and  for  that  purpose  we  have  to  make  subdivisions 
of  the  branches  of  Veterinary  Science,  and  to  distyiguish  between  in- 
able,  highly  important  Ai^d  less  important  studies.  Indispensable  I 
se  general  or  fundamental  studies,  or  parts  thereof,  which  cannot,  on 
of  their  fundamental  character,  be  dropped,  though  some  of  them 
a  little  reducible.  Highly  important  I  call  those  special  studies  which 
neither  be  dropped  nor  shortened,  and  are  of  the  greatest  interest  to 
ners.  Of  less  importance  I  call  those  studies  which,  though  of  special 
to  a  professional  veterinary  surgeon,  are  of  less  importance  to  a  j&rmer, 
J  practical  application  being  but  seldom  required,  and  these  may  be 
x)nsiderably  shortened,  or  a  few  entirely  dropped.  Anatomy  may  be 
ded  in  Osteology,  Chondrology,  Syndesmology,  Myology,  Splanchnolo- 
^iology  and  Neurology.  Of  these  subdivisions,  those  that  are  funda- 
to  most  all  the  other  branches  of  Veterinary  Science  are  not  at  all  or  at 
it  little  reducible,  and  arc  indispensable.  These  are  Osteology,  Splanch- 
,  the  description  of  the  organs  of  sense,  Myology,  Angiology  and  Neu- 

Thc  first  three  cannot  be  much  shortened,  the  three  latter  a  little 
Less  important  for  a  farmer  are  those  subdivisions,  that  are  almost  ez- 
ly  to  be  looked  upon  as  fundamental  to  Surgery  and  Surgical  Opera- 
.nd  may  be  considerably  shortened.  Physiology  is  indispensable,  and 
eneral  PHthology,  General  Surgery  and  General  Therapeutics, 
he  special  studies  I  call  the  most  important  for  a  farmer,  Hygieine, 
>T  and  Principles  of  Breeding.  Of  less  importance,  though  of  great 
ire  Special  Pathology,  Special  Surgery,  Special  Therapeutics,  Pliarma- 
and  Obstetrics,  at  least  can  be  shortened  to  some  extent.  Horse-shoe- 
y  be  partially  dropped  and  partially  included  in  Special  Surgery. 
;entlemen  may  not  agree  with  mo  in  rating  Hygieina,  Exterior  and 
)le8  of  Breeding  higher  for  a  farmer  than  Special  Pathology,  Special 
y,  etc.  The  reason  is,  that  the  former  come  into  application  on  a  farm 
every  day,  and  the  latter  but  seldom.  I  value  it  higher  to  know  how 
rove  our  domestic  animals,  to  be  able  to  judge  correctly  about  the  value 
alities  of  the  same,  for  a  certain  purpose,  and  to  learn  how  to  keep 
lealtby  and  to  the  greatest  advantage,  because  this  knowledge,  if  a 
makes  constant  use  of  it,  will  not  only  prevent  many  diseases,  so  that 

Pathology,  Special  Surgery  and  Special  Therapeutics,  etc.,  will  but 
come  into  practice,  but  will  add  more  to  his  wealth,  by  improving  his 
.nd  saving  expenses,  than  he  may  ever  lose,  even  if  all  those  animals  of 
it  get  sick,  should  die. 

—26 
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Still,  if  diselisefi  ol^  a  surgical  case  should  happen,  a  farmer  who  has  stadiec 
General  Pathology,  General  Surgery  and  General  Therapeutics,  and  has  but 
good  judgment  and  common  sense,  will  make  no  grave  mistakes  even  if  his 
limited  knowledge  of  Special  Pathology,  Special  Surgery,  etc.,  should  not  suf- 
fice; at  any  rate  he  is  enabled  to  get  advice  of  any  good  scientific  book  on 
Special  Pathology,  Special  Surgery,  etc,  according  to  the  case,  or  else  he  m&j 
ask  advice  of  a  professional  veterinary  surgeon ;  at  least  he  is  armed  against 
any  imposter. 

F(nirth.  In  what  method  should  Veterinary  Science  be  taught  in  an  Agri- 
cultural and  Industrial  University?  In  German  veterinary  schools,  as  sift) 
in  the  better  class  of  agricultural  colleges.  Veterinary  Science  is  taught  in 
three  different  methods :  1.  By  lectures ;  2.  By  illustrations  on  skeletons,  other 
anatomical  and  pathologic-anatomical  objects  and  preparations,  on  healthy 
and  sick  animals ;  8.  By  practical  exercises  in  the  anatomical  preparstioD 
room,  by  practice  in  the  hospital,  and  by  performing  surgical  operations  in 
the  operation  hall.  Concerning  the  different  branches  of  Veterinary  Science, 
the  method  of  instructing  is  not  always  the  same,  according  to  the  different 
nature  of  the  studies. 

Anatomy  ought  to  be  taught  in  the  three  different  ways :  by  lecture,  by  il- 
lustrations on  anatomical  objects,  and  by  dissections,  for  the  purpose  of  pre- 
paring the  same.  The  first  two  methods  cannot  be  dispensed  with,  even  if  it 
is  intended  to  educate,  exclusively,  farmers.  The  third  method  is  of  spedsl 
value  to  one  who  wants  to  become  a  professional  veterinary  surgeon,  by  it 
being  not  only  a  great  help  in  the  study  of  Anatomy,  but  especially  a  good 
prepatory  school  and  exercise  for  surgical  operations,  and  is  indispensable  if 
the  education  of  practical  veterinary  surgeons  is  also  aimed  at.  Lectures  on 
Anatomy  should  always  be  illustrated  with  defining  the  subject  on  skeletons 
and  other  anatomical  preparations,  cither  of  muscles,  vessels,  nerves,  etc.,  else 
they  can  be  of  but  little  value,  and  are  very  dry  and  tedious.  Anatomy,  Os- 
teology excepted,  for  reasons  not  necessary  to  mention,  can  only  be  taught  in 
winter.  If  a  three  years'  course  can  be  granted  for  the  study  of  Veterinary 
Science,  I  would  advise  to  teach  that  part  of  Anatomy  most  important  to  a 
farmer  as  much  as  possible  in  the  first,  and  the  balance  in  the  second  winter* 
for  one  winter  term  will  not  be  sufficient  to  finish  the  whole  study.  As  Os- 
teology has  to  precede  everything  else,  it  would  be  best  to  teach  it  in  the  first 
fall  term. 

For  the  study  of  Anatomy  it  is  necessary  to  have  a  special  building,  or  at 
least  a  separate  hall,  not  too  near  any  other  place,  as  some  smell  and  nuisancei 
even  by  the  most  exact  cleanliness,  cannot  be  prevented.     It  would  be  best 
to  have  a  separate,  well  ventilated,  one  story  building,  containing  one  large 
and  one  smaller  room,  with  a  cellar  below,  and,  if  possible,  a  well  or  cistern 
within  the  large  room,  or  very  near  it.     The  larger  room  has  to  be  used  as  a 
dissecting  and  preparation  room,  and  the  smaller  for  an  anatomical  museniB' 
The  building  does  not  need  to  be  large  and  expensive — a  wooden  shanty  wiU 
do,  at  least  for  some  time  to  come,  though  a  substantial  brick  building  would 
be  preferable.     The  size  must  be  according  to  the  number  of  students  that 
are  expected  to  study  Anatomy.     A  great  deal  of  furniture  is  not  required ; 
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out  tables,  two  and  a  half  feet  high,  the  top  being  about  eight  or  ten 
ng,  three  and  a  half  feet  wide,  and  two  and  a  half  inches  thich,  and  the 
:s  on  rollers,  some  seats  for  the  students,  a  tub,  some  wash  basins,  some 
etc.,  and  a  fire  hearth  and  a  large  kettle  in  the  cellar,  ia  about  all  that 
led.    On  preparations,  a  skeleton,  each  of  a  horse  and  a  cow,  is  needed, 
)ns  of  the  other  domestic  animals  are  desirable.    For  other  anatomical 
ations  a  few  old  horses,  the  leaner  the  better,  should  be  bought  every 
,  other  domestic  animals  will  likely  be  too  expensive  and  can  be  done 
it,  as  the  anatomical  differences  can  be  explained  by  occasional  post 
I  examinations  of  deceased  animals  or  by  good  drawings, 
lectures  on  Physiology  should,  according  to  the  subject,  be  illustrated 
tomical  and  microscopical  preparations,  physical  apparatus  and  good 
igs.    Anatomical  preparations  for  that  purpose,  such  as  do  not  keep  in 
r  time,  can  always  be  got  at  a  butcher  shop.    Physiology  is  closely  con- 
with  and  based  upon  Anatomy,  therefore  the  study  of  the  former  should 
that  of  the  latter  immediately ;   still  the  first  part,  the  so  called  Ana- 
l  or  General  Physiology,  may  be  taught  at  the  same  time  with  Anatomy. 
:ral  Pathology,  General  Surgery  and  General  Therapeutics  can  be  taught 
ures,  and  have  to  follow  ^he  study  of  Physiology,  or  may  be  given,  at 
le  time,  with  it.  / 

e  general  or  fundamental  sciences  would  constitute  the  main  studies  of 
lary  Science  for  the  first  three  terms  (provided  three  years  for  a  full 
.  In  the  next  three  terms  I  deem  it  desirable  to  have  those  special  stu- 
llow  that  are  of  the  greatest  importance  to  a  farmer :  Hygieine,  Exte- 
i  Principles  of  Breeding,  so  that  an  agricultural  student,  who  does  not 

0  take  a  full  course  of  Veterinary  Science,  may  be  able  to  finish  his 
iry  studies  in  two  years.    I  think  it  is  scarcely  necessary  for  me  to 

1  that  the  auxiliary  sciences,  Natural  Philosophy,  Chemistry,  Zoology 
bany,  should  be  studied  in  the  first  year. 

eine  can  be  taught,  principally,  by  lectures,  and  should  follow  the 

ogy»  being  so  closely  connected  with  it. 

;cturcs  on  the  Exterior  and  the  Principles  of  Breeding,  combined,  must 

:rated  on  skeletons  and  especially  on  living  animals,  which,  properly 

akes  these  studies  not  only  very  interesting  but  also  exceedingly  use- 

le  student.    Moreover,  practical  instructions  on  animals,  in  judging 

le  qualities  of  our  domestic  animals,  etc.,  judiciously  guided,  will  prove 

ind  lasting  benefit,  and  should,  by  no  means,  be  neglected.    These  three 

and  besides  them  Anatomy  in  the  winter,  would  make  up  the  main 

'or  the  second  year.  ' 

il  Pathology  and  Therapeutics  are  partially  taught  in  lectures  in  the 

room,  partly  by  illustrations  and  observations  on  sick  animals,  and 

y  practical  exercises  in  making  the  diagnosis  of  diseases  and  treating 

oals. 

.1  Surgery  has  to  be  studied  in  the  same  way,  only  with  this  differ- 

it  the  practical  exercises  embrace  also  surgical  operations.    I  con- 

ese  clinical  illustrations,  observations  and  exercises  of  a  great  and 
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lasting  value  to  the  atndent :  if  he  had  to  spare  them,  the  lectures  would 
him  not  much  more  good  than  the  reading  of  a  book ;  therefore,  an  infirzo 
for  sick  animals  should  be  established,  in  connection  with  any  instituf 
where  Veterinary  Science  is  taught.    A  little  more  about  this  afterwards. 

Special  Pathology,  Surgery  and  Therapeutics  may  be  commenced  wit 
the  second  year,  and  should  constitute  the  principal  studies  of  the  third 

Lectures  on  Pharmacology  may  be  given  during  the  first  term  of  the  fi 
year,  and  may,  perhaps,  one  hour  a  week,  run  along  with  the  other  studies  I 
finished,  or  be  given  when  there  is  time  best  to  spare,  and  should  be  illast 
ted  on  those  drugs,  in  substance,  that  are  principally  used  in  the  veterioi 

practice, 

Veterinary  Obstetrics  have  to  be  given  in  lectures,  illustrated  on  drawin 
a  phantom  or  a  manikin,  as  an  opportunity  for  practical  exercises  but  seldi 
occurs  when  wished  for,  and  have  to  follow  the  study  of  Special  Surge 
where  they  naturally  belong  to. 

Lectures  on  Horse-shoeing  can  nicely  be  illustrated  on  anatomical  prepa 
tions,  specimens  of  horse-shoes,  etc.,  on  drawings  and  living  animals,  and  shoi 
be  given  either  in  the  third  or  second  year,  whenever  there  is  most  time 
spare. 

For  two  reasons  I  would  recommend  to  make  Epizootical  and  Contagic 
diseases  of  our  domestic  animals  a  special  study,  especially  in  an  instituti 
like  the  Illinois  Industrial  !?niversity.  My  first  reason  is  the  great  importai 
of  these  diseases  themselves;  and,  secondly,  it  is  very  probable  that  some 
the  students  of  this  University  may  afterwards  be  called  upou,  by  the  peoj 
to  become  legislators,  cither  as  city  or  town  officers,  Asscinblynien,  State  ?^e 
tors  or  Congressmen,  and  as  our  stock  raising  and  stock  trade  is  increas: 
from  year  to  year,  and  a  source  of  great  wealth  ;  fiirtlier,  as  contagious  ( 
eases  not  seldom  ruin  the  trade,  but  sometimes  even  become  a  public  calr 
ity,  the  time  may  not  be  far  that  laws  concerning  the  prevention  of  those  ( 
eases  and  the  protection  of  healthy  stock  will  be  required. 

As  practical  exercises  and  illustrations,  that  what  our  eyes  have  seen  i 
that  what  we  have  observed  ourselves,  make  a  far  more  more  lasting  imp: 
sion  on  our  mind,  and  are  generally  better  understood  than  what  is  sim 
taught  us  in  lectures,  I  think,  as  1  have  said  before,  an  infirmary  for  s 
animals  is  absolutely  indispensable  for  the  instruction  in  Veterinary  Sciei 
therefore  permit  me  to  sketch  out  what  way  such  an  infirmary,  answering 
purpose,  may  be  established  with  but  little  expense.  First,  a  building  d 
be  erected,  containing  one  room,  about  thirty  feet  S(iuare,  for  operation  h 
all  other  clinical  purposes,  as  examining  patients,  illustrating  Pathology  i 
Surgery  on  sick  animals,  for  illustrating  Exterior  on  living  animals,  and  pi 
tical  instruction  in  judging  living  animals,  concerning  their  qualities,  e 
especially  in  winter  time  and  in  bad  weather.  This  hall  should  have  a  la 
skylight,  besides  the  regular  windows,  to  have  always  plenty  of  light,  es 
cially  from  above,  very  essential,  by  performing  surgical  operations,  etc  T 
main  door  should  be  a  large  barn-door,  wide  enough  to  admit  a  wagon  loa( 
with  hay  or  straw.    Each  corner  of  the  hall  may  be  provided  with  a  c 


*  the  yeterinary  tools  and  instruments,  the  medicines  in  use,  etc.  To 
ling  may,  symmetrically,  be  added  two  wings  on  opposite  sides,  each 
teen  feet  wide  and  thirty  feet  long,  and  containing  the  stalls  for  the 
lals.    In  one  of  these  wings,  at  least  one  so-called  **  loose-box,**  about 

should  be  made  of,  or  lined  with,  strong  timber,  for  the  reception 
lie  patients — patients  with  so-called  "  blind-staggers,**  and  inflamma- 
le  brain,  etc.  The  other  space  may  be  divided  up  in  so-called  single 
ride  enough  to  make  the  patients  comfortable— say  five  fept.  About 
stalls  for  horses,  and  two  for  neat  cattle,  may  at  first  be  sufficient,  as 
.  cattle  arc  seldom  brought  to  an  infirmary.  In  one  wing  may  be  made 
)f  about  10  by  13,  for  the  veterinary  medicines,  and  the  preparation 
ime.  Each  wing  should  have  three  doors  leading  to  the  outside,  and 
ing  to  the  hall.  Up  stairs  would  be  room  for  hay,  straw,  etc,  and 
oscbox  and  the  length  of  the  stalls  do  not  require  the  whole  width, 
>uld  be  left  at  the  side  of  the  former,  a  place  of  four  feet  wide  for  a 
:,  and  behind  the  stalls  a  space  of  five  feet,  for  a  passage.  In  case, 
r  some  time  these  two  wings  should  not  suffice,  there  can  be  added  an- 
c  to  the  third  side  of  the  hall,  opposite  the  main  door,  without  spoil- 
symmetry  of  the  building, 
ill  building  or  shed,  containing  two  stalls  for  animals  with  contagious 

should  be  erected  separately,  and  not  too  near  the  main  infirmary, 
>ns  not  necessary  to  explain. 

:urc,  always,  patients  as  an  object  of  instruction,  an  offer  may  be  made 
nblic,  especially  to  the  citizens  of  Champaign,  Urbana  and  vicinity, 

all  their  sick  animals  to  the  Infirmary,  and  have  them  treated  there, 
other  charge  than  the  actual  cost  of  food  and  medicine  used,  as  it  is 
li  in  most  of  the  European  Veterinary  Schools.  Sick  neat  cattle, 
id  swine,  if  not  too  far  off,  and  those  sick  animals  that  cannot  be 
ted,  may  be  treated  on  the  premises  of  their  owners  by  the  more  ad- 
veterinary  students,  under  the  superintendance  of  the  Professor  of 
iry  Science.  I  am  sure  such  an  offer  would  always  supply  the  Insti- 
rith  patients  and  material  for  instruction. 

lustrations  in  Exterior  and  Principles  of  Breeding,  the  domestic  ani- 
the  farm,  belonging  to  the  University,  may  be  used, 
egent,  and  gentlemen  of  the  Board  of  Trustees,  allow  me  to  lay  be- 
1,  at  the  close  of  my  lecture,  two  plans  of  studies,  one  of  a  three,  and 

two  years'  course.  The  one,  though  being  calculated  on  three  years, 
ut  eight  hours  a  week,  gives  all  those  studies  most  essential  for  a 
in  the  first  ttco  years,  and  permits,  also,  any  diligent  student  to  take 

complete  course  of  Veterinary  Science  in  two  years,  if  this  be  neces- 
n  that  case,  the  student,  after  he  has  studied  in  the  first  year  the  fun- 
il  and  auxiliary  sciences,  would  have  to  take  in  the  second  year  all 
ial  studies,  assigned  by  me  to  the  second  and  third  year.  The  other 
I  somewhat  abridged  one,  and  calculated  on  two  years. 
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Veterinary  Stttdies — Too  Yearn^  Couree. 


FIB8T  TSAB. 


Fait  Term: 


1.  Anatomy,  (Osteology  in  the  lint 

part,  ana  Myology  in  the  latter 
part  of  the  term) 

2.  PhysiologT  (Anatomical) 

8.  Pharmacology  


Winter  Term: 


1.  Anatomy... 

2.  iHssectiona. 
8.  Physiology . 


Hours  a 
week. 


6 
2 
9 


6 
2 

4 


SXOORD  TXAK. 

FaU  Term: 

1.  Exterior  and  Principles  of  Breed- 

ing 

2.  Practical  instruction  In  Jodging 

Animals 

3.  Special  Pathology  and  Theeapea- 
tics 


4.  Special  Surgery,  etc 

D.  Clinical  exercises,  (half  an  hoar  a 


day). 


Spring  Term: 

1.  General  Pathology,  Surgery  and 
^      Therapeutics 

2.  Hygteina 

8.  Exterior  and  Breeding 

4.  Practical  instruction   in  Judging 

Domestic  Animals 


4 
8 
3 


Winter  Term: 

1.  Exterior  and  Breeding. 

2.  Special  Pathology,  etc. . 
8.  Special  Surgery,  etc. . . , 
4.  Clinical  exercises 


week 


Spring  Term : 

1.  Special  Pathology,  etc 

2.  Bpixootical  and  contagious  dis- 

eases  

3.  Obstetrica 

4.  Horseshoeing 

K.  Clinical  exercises 


S 

3 
3 
3 


3 
1 
1 
I 


Plan  of  Veterinary  Studies — Three  Yeara^  Course. 


nasT  TiAB. 


FattTerm. 

1.  Anatomy,  (Osteology).. 

2.  Physiology,  (Anatomy). 

3.  Pharmacology.. 


•Hours  a 
week. 

3 
2 

2 


Winter  Term, 

1.  Anatomy.  (Myology,)  Splanchnol,  i 

Anglol,  Nciirol,  Oigans  of  Sense,! 
etc , 

2.  Anatomy,  Diesectiuus  and  Prepa- 

rations, etc ! 

3.  Pharmacology 

Sprintj  Term.. 

1.  Physiology 

2.  Gener.  Patholo;?y,  Surgery,    and 

Therapentica. 


6ECOND  TPJia. 

Fall  Term: 

1 .  Hygieina 

2.  Exterior  and  Principles  of  Breed- 

ing  

3.  Practical  ioBtruction  in  judging 

Domestic  Animals,  etc 

Winter  Term: 

1.  Exterior  and  Breeding 

2.  Practical  iDctruction  in  judging 

Domestic  Animals 

3 .  Anatomy  (continuation  and  Chon- 

drology,  Syndesmology,  etc.) 
Dissections  and  Preparations, 
etc 


u 


BBCOim  TEAS. 


4.  Spec.  Pathology  and  Therapeu- 
tics.  


Hoani 

WSB*- 


4 

4 


3 

4 
1 


Spring  Term: 

1.  llxterior  and  Brcedln? 

1.  Spec.  Pathology,  etc 

H.  Spec.  Sargery,  etc 

4.  Practical  instruction  and  Clinic, 
exer.,  i.  «.,  half  an  hour  eyerj^ 
day ; 


TUIBD  TBAB. 

Fall  Term : 

1.  Spec.  Pathology,  etc 

2.  Spec.  Surgery,  etc 

8.  Clinical  exercises  and    practice, 

half  an  hoar  every  day,  Satur- 
day not  excepted 


WirUer  Term : 

1.  Spec.  Pathology,  etc. . 

2.  Spec.  Surgery,  etc 

3.  CJiinical  exercise?,  etc. 


Spring  Term: 

1.  Epizootical   and   contagious  dis- 

eases  

2.  Veterinary  Obstetrics 

3.  Horse-shoeing 

4.  Clinical  exercise* 


DISCUSSION. 

PiCKRELL — The  subject  is  a  very  important  one.     I  do  not  be- 
lieve in  nor  practice  doctoring  sick  animals  much,  because  all  the 
veterinary  surgeons,  so-called,  we  can  get  hold  of,  are  generally 
quacks.     We  want  and  muBthavo  a  school  of  Veterinary  Scien(». 


I9d 

BDER — Tliirty-five  years  ago,  I  was  very  anxious  to  learn 
bing  of  Veterinary  Science.  I  could  only  get  inforrration  in 
diuary  medical  school.  We  have  made  progress,  in  that  we 
lUiug  to  consider  the  subject,  and  want  a  Veterinary  De- 
ent 

tRiLL,  of  Champaign — I  think  we  should  have  such  a  depart- 
There  is  no  such  school  in  our  State,  nor  perhaps  in  any 
I  think  the  breeding  animals  should  be  left  to  the  Profes- 
Agriculture.     Anatomy  is  partly  reached  in  other  depart- 

■ 

iTNEY — The  lecturer  has  not  overrated  the  importance  of  the 
t.  I  have  been  a  blacksmith  since  I  was  eleven  years  of 
I  had  ao  intense  desire  for  knowledge,  especially  of  my 
and  informed  myself  by  such  means  as  came  within  my 
I  used  to  bring  in  the  dried  up  legs  and  hoofs  of  dead 
,  and  study  their  anatomy.  The  result  was,  that  I  excelled 
*6e-shoeing.  That  partial  study  of  the  anatomy  of  horses 
orth  more  to  me  than  I  could  tell  to-day.  Anatomy  is  ne- 
j  to  the  proper  judgment  of  a  horse.  I  knew  a  fine  horse 
[  for  a  song,  because  of  a  lameness  in  one  of  his  fore  feet. 
Qowledge  of  anatomy  enabled  me  to  shoe  him,  so  that  he 
itirely  freed  from  his  lameness. 

t  of  our  blacksmiths  are  ignorant  and  our  farmers  are  stingy. 

want  a  horse's  shoes  to  stay  on  the  longest  time,  and  the 

mith  shoes  on  this  one  principle. 
Kannuck  horses  arc  very  active.     They  have  small  hoot's, 

^3  arc  almost  round,  and  the  pastern  is  almost  over  the  hoof. 

is  very  little  room  for  articulation.     Hence,  they  are  great 

lught.     A  (Canadian)  Frenchman  going  up  hill  with  a  load, 

>on  his  horses  back  to  hold  him  down.  But  in  fast  travel,  they  ] 

their  hoofs,  and  give  out  at  the  end  of  the  first  day. 

ox  with  high  shoulders  don't  pull  the  best.     Wo  want  one 

eavy  forequarters. 

MERS — I  am  very  much  pleased  with  the  excellent  remarks 

--e  just  heard.     I  wish  every  blacksmith  would  do  as  well.  'jj 

•ench  pony  mentioned  is  a  fine  example.     We  must  have 

le  lor  fast  horses,  but  not  for  draught. 

THEY — From  dissection,  I  found  I  could  perform  many  ope- 
in  shoeing.     In  the  case  of  quarter-hoof,  for  instance)  I 
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noticed  the  bar  shoe  and  hopp  shoe,  but  thought  1  could  improve 
upon  them.  Where  the  shell  of  the  hoof  was  thick  enough,  I 
bored  a  gimblet  hole  each  side  of  it,  put  in  a  wire,  and  tied  the 
parts  together.  Horses  that  get  pricked,  have  a  wrinkled  hoof. 
I  found  that  a  wrinkle  outside  means  a  depression  inside,  and  that 
I  must  avoid  driving  a  nail  into  the  wrinkle.  Some  punch  shoes 
with  perpendicular  holes.  The  heel  nails  should  be  straight,  and 
the  others  incline  more  and  more,  as  they  go  towards  the  toe. 
They  need  not  be  clinched  at  all. 

Over-reaching,  I  don't  understand.  I  would  not  buy  an  over- 
reaching horse.  It  is  an  insuperable  objection.  Interfering  be- 
hind makes  no  trouble.  It  is  caused  by  a  diJSerence  of  construc- 
tion. Usually,  the  horse  settles  on  the  pastern  behind,  considertr 
bly,  and  toes  out,  so  that  when  he  steps  and  settles,  he  throws  the 
foot  in  the  way  of  the  coming  foot.  The  usual  rule  is,  to  turn  the 
inside  cork  the  other  way.  But  the  horse  does  not  interfere  with 
the  heel,  but  with  the  toe.  Hence,  never  pare  the  inside  of  the 
hoof  more  than  you  can  help,  and  pare  the  outside  all  you  csd, 
especially  next  the  toe.  Keep  the  inside  of  the  shoe  as  nearlj 
straight  as  you  can.  Let  the  shoe  run  back  well,  and  have  a  long 
cork.  On  the  outside,  cut  the  shoe  ofl',  and  have  a  short  cork. 
Make  the  shoe  light — especially  in  summer.  Once,  and  certainly 
two  sucli  shoeings,  will  make  all  right. 

(In  answer  to  a  question.)  1  can  generally  tell  whether  a  horse 
will  over-reach  before  it  is  worked.  To  look  at  the  gait  of  a  horse, 
we  should  look  at  it  in  front  and  behind,  and  not  at  the  side. 

Detmers  -Most  horses  that  over-reach  have  not,  proportionallj, 
angle  enough  in  the  fore  feet,  and  are  too  short. 

Adjourned. 


Wp:dnesday  Afternoon — 2  P.  M. 
Dr.  H.  J.  Detiners,  of  Quincy,  read  a  lecture  on 

PLKURO-PNEUMONIA. 

We  frequently  read  in  the  newspapers  accounts  of  epizootic  diseases  amoBg 
the  neat  cattle  in  the  Eastern  States — New  York,  New  Jersey,  Pennsylraiittt 
Maryhmd,  Delaware — and  those  of  New  England.  Sometimes  this  disease ii 
simply  called  a  plague ;  sometimes  it  is  mistaken  for  the  so-called  "  cattte 
plague  "  (Pestis  bovina);  sometimes  even  for  "Texas  fever"  or  "  Texas  cattk 
disease ; "  sometimes  it  is  called  by  its  true  name,  "  Pleuro-pneumoiu*.'' 
These  diflerent  appellations  seem  to  prove  that  this  disease  is  but  little  «»* 
derstood  by  our  agricultural  population,  therefore  it  may  not  be  out  of  ptoi 
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.t  I  liaye  chosen  to  lecfcnre  to-day  on  that  Babject,  especially  as  Pl«iio- 
sumonia  is  a  malady  that  belongs  undoubtedly  to  the  most  destroctiye  dis- 
cs to  which  our  neat  cattle  are  subject. 

Pleuro-pneumonia — Lat  *' Pleuropneumonia  contagiosa,"  or  *' Pleuropneu- 
mia  intcrstitialis ;  Germ.  "Lungenscuche/'  and  Fr.  "  Peripneumonie  epi- 
dtlquc  " — is  a  chronic  and  contagious  disease  of  the  lungs,  which  befalls 
ly  neat  cattle,  and  that  but  once  in  their  life,  and  is  characterized  by  pecu- 
\i  and  constant  pathologic  changes  in  the  texture  of  the  lungs,  and  especially 
the  interlobular  tissue ;  a  disease  of  which  a  sx>ontaneous  deyelopment  yet 
iver  could  be  proved,  and  of  which  a  contagion  is  the  only  known  cause  of 
'opagation. 

The  first  authentic  intelligence  wo  have  of  the  existence  of  Plcuro-pneumo- 
&  comes  from  middle  and  western  Euro|)e,  especially  Germany,  Switzerland 
id  France,  where  it  was  common  in  the  last  century ;  but  it  has  not  been 
oertained  where  and  when  it  first  originated,  for  each  nation  claims  that  it 
is  received  this  disease  from  a  neighboring  country.  Only  one  thing  is  oer- 
in,  that  is,  that  it  has  not  originated  in  America,  but  has  been  imported 
f  European  cattle  from  Europe,  most  likely  from  Holland. 
In  ooantries  where  Pleuro-pneumonia  breaks  out,  there  it  soon  becomes  a 
nawing  worm  on  the  dairies  and  a  calamity  to  stock  raising.  It  is  very 
mtagious,  and  haying  once  broken  out,  hard  to  suppress ;  in  propagating 
orther  it  follows,  as  a  general  rule,  the  direction  of  the  cattle  trade,  that  is 
D  Europe  from  the  East  to  the  West,  and  fortunately  for  us,  in  this  country, 
rom  West  to  East.  This  is  perhaps  the  cause  that,  in  a  country  like  ours, 
(here  the  health  of  our  stock  is  so  little  protected  by  laws  against  contagious 
lipases,  our  State  is  yet  free  from  this  destructiye  calamity ;  still,  if  it  should 
pread  among  our  cattle,  no  State  east  of  us  would  be  exempted. 
^}fmptomit. — In  the  beginning  the  disease  makes  generally  but  slow  \}to- 
f^ss ;  between  the  moment  of  infection  and  the  yisiblc  outbreak  of  the  dis- 
use passes  a  period  of  at  least  some  days,  but  frequently  of  some  weeks,  and 
Qietimes  eyen,  as  has  been  claimed,  of  twenty  weeks.  During  this  period, 
e  so-called  **  occult  stage,"  the  patient  appears  to  be  without  feyer ;  a  pecu- 
F  short  and  dry,  though  yet  moderately  powerful,  cough  is  the  only  re- 
Fkable  symptom.  In  the  beginning  this  cough  is  only  heard  in  the  morn- 
^  when  the  stable  door  is  opened  and  the  cold  air  is  coming  in,  or  when 
'  cattle  arise  from  their  bedding  or  are  driven  to  the  tank  and  drink  cold 
ter:  afterwards  the  coughing  becomes  more  frequent,  and  changes  to  a 
xk  and  painful  hacking  cough,  whereby  the  animals  arch  their  backs  and 
itch  their  necks.  The  other  symptoms  during  this  stage  are  not  very 
j^acteristic,  and  are  in  the  beginning  often  overlooked.  At  first  the  respir- 
m  is  but  slightly  accelerated,  afterwards  the  same  is  more  remarkable,  as 
nostrils  are  opened  wider  at  each  breath ;  the  motions  of  the  flanks  in- 
lae ;  the  expiration  is  sometimes  groaning,  and  pressure  on  the  sides  of  the 
fist,  on  the  withers,  and  the  loins,  apparently  causes  pain ;  the  appetite, 
I  with  milk  cows  the  secretion  of  the  milk  is  getting  less ;  the  hair  gets  a 
gh  and  dead  appearance,  and  sometimes  emaciation  and  discharges  of  » 
pid  or  a  smeary  fluid  from  the  nose  appear.    Still,  all  these  symptoma 
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not  much  different  from  those  acoompanying  the  beginning  of  other  diseases 
of  the  respiratory  organs ;  and,  therefore,  except  perhaps  the  peculiar  ooogb, 
are  not  characteristic,  and  remain  easily  unnoticed ;  more  valuable,  even  at 
this  stage,  are  the  results  of  the  physical  exploration  of  the  thorax. 

After  a  continuance  or  increase  of  these  symptoms  during  a  shorter  or 
longer  period,  the  disease  enters  into  the  second,  evident  or  feverish,  stage. 
The  pulse  is  accelerated ;  the  motion  of  the  heart  is  either  imperceptible  or 
beating ;  the  tip  of  the  nose  anrl  the  upper  lip  are  dry ;  the  ears  and  horns  al- 
ternately either  too  warm  or  too  cold,  and  the  temperature  of  the  whole  body 
changeable,  sometimes  cold  shivcrings  can  be  observed ;  the  appetite  and 
rumination  stop  entirely ;  the  excrements  are  dark  colored,  and  the  secretion 
of  milk  ceases.  The  patients  stand  with  the  elbows  of  the  fore  legs  turned  to 
the  outside,  trip  with  the  hind  legs,  and  either  lay  not  down  at  all,  or  bnt 
for  a  short  time,  and  then  rest  on  the  breast  bone,  "  sternum,^  having  the 
legs  under  the  body  and  the  feet  stretched  out  forward.  The  walking  is  dif- 
ficult, slow,  heavy ;  the  respiration  is  very  much  accelerated,  apparently  per- 
formed with  difficulty,  by  opening  wide  the  nostrils  and  heavy  motions  of 
the  flanks.  The  animals  cough  oftencr  than  in  the  first  stage;  the  coogh 
itself  has  a  dead  sound,  and  is  very  painful.  These  symptoms,  too,  thoagb 
being  a  great  deal  more  decided  than  those  of  the  first  period,  are  not  char- 
acteristic enough  to  enable  a  sure  diagnosis,  as  they  appear  more  or  less  in 
other  diseases  of  the  breast  also.  More  characteristic  and  more  reliable  indi- 
cations during  this  stage  arc  found  by  the  physical  examination  of  the  thorax. 

After  the  disease  has  arrived  at  this  height,  there  is  no  more  hope  of  re- 
covery, and  death  is  fast  approaching.  The  respiration  is  getting  still  more 
difficult  and  uneasy ;  the  exhaled  air  has  sometimes  a  bad  smell,  and  coughing 
is  getting  more  frequent.  From  the  nostrils  and  the  eyes  is  discharged  a 
purul'^nt  fluid ;  the  skin  gets  dry,  hide-bound,  looks  dirty ;  the  hair  gei> 
rough,  of  a  dead  and  brittle  appearance ;  the  pulse  is  small,  "weak  and  very 
much  accelerated,  and  the  heart  is  beating  forcibly.  Tiic  animals  appear  to 
be  stupified  and  indifferent  agdinct  painful  influences;  at  last  they  arc  un- 
able to  stand  on  their  legs,  lay  down,  mostly  on  the  side,  have  the  neck 
stretched  out  and  the  mouth  opened  wide,  discharge  from  it  a  visonis  slaver 
and  groan  loud.  Finally,  a  bad  smelling  diarrhoea  ensues,  and  the  animal:^ 
emaciated  almost  to  skeletons,  die  in  about  two  or  three  weeks  after  the  be- 
ginning of  the  feverish  ntage.  Frecjuently,  however,  they  die  a  great  dfll  , 
sooner  by  sulfocatiou.  4 

Of  far  greater  importance  than  those  symptoms  just  given,  is  the  rebulio^  j 
the  physical  examination  of  the  thorax,  especially  during  the  first  stage i^  J 
the  dir^ease,  where  the  other  symptoms  arc  yet  insignificant.  I 

First — the  auscultation :  , 

On  the  healthy  side  of  the  breast  we  hear  an  increased,  though  nonwl  j 
vesicular  murmur ;  on  the  diseased  side  the  result  is  a  diflV*rent  one,  acoflrf' 
ing  to  the  pathologic  anatomical  changes  that  have  already  taken  plsoeui 
the  lungs :     1.  We  hear  a  faint  vesicular  murmur,  in  case  the  cxsudatioBtf  ' 
new,  yet  fluid  and  limited  to  the  cellular  tissue  between  the  lobules,  asd^  ^ 
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tfli'lyes  yet  peryious.  2.  We  find  perfect  silence  and  absence  of  any 
se  or  murmur,  when  the  lobules  hare  become  perfectly  impenrioiis 
the  bronchial  tubes  have  been  closed  np.  8.  We  hear  a  bronchial 
kind  of  a  blowing  or  whistling  sound,  more  or  less  high,  like  the 
md  "  ghy/'  where  the  lobules  are  impervious  to  the  air,  and  the  yet 
hial  tubes  belonging  to  them,  communicate  with  a  larger  bron* 
that  is  connected  with,  and  leads  air  to,  a  yet  pervious  part  of  the 
lat  that  way  a  kind  of  whistle  is  formed.  4.  We  hear  a  pleuritic 
jnd,  when  more  or  less  thick  layers  of  plastic  ezsudation  are  de- 
the  pleura,  and  the  lungs  at  that  place  being  yet  pervious  and  in 
the  lungs  are  there  already  obstructed,  hepatized,  and  impervions, 
K>und  is  not  heard,  because  the  lungs  are  not  in  action  and  do  not 
it  place. 

Ds  but  one  of  these  signs  can  be  observed  at  a  time ;  sometimes 
mplicated  and  the  sounds  mixed,  and  sometimes  different  sounds 
purts  of  the  thorax  can  be  heard,  according  to  the  different  patho- 
:cs  that  have  taken  place.  Sounds  formed  in  the  larynx,  groans, 
Ucd  bronchial  respiration,  are  distinctly  heard  on  the  sides  of  the 
•onehophony.) 

n :  We  iind  on  the  healthy  side  a  full  sonorus  tone,  having  not 
ight  metallic  sound ;  on  the  diseased  side  we  find,  according  to 
ogic  anatomical  changes,  either:  1 — a  faint,  rather  dull  sound, 
Ltlc  resonance,  by  imperfect  hepatization  of  the  lungs,  the  lobules 
y  filled  with  exsndation,  but  for  the  larger  part  yet  pervious  to 
-a  dull  sound  without  any  resonance  similar  to  that  of  percussing 
J  like  a  k'g,  whore  complete  hepatization  has  taken  plaas  or  the 
led  with  water  ;  or,  l\ — a  thin  and  clear,  but  rather  faint  sound, 
all  part  of  the  lungs  is  yet  pervious  and  healthy,  but  immediately 
by  already  liopatizcd  portions. 

iical  examination  of  the  thorax  is  perhaps  in  no  other  disease  of 
ic  anininl;;  of  greater  importance  for  a  correct  diagnosis,  is  at  least 
disease  of  the  respiratory  organs  of  neat  cattle  so  characteristic 
•If'uro-pneuuionia ;  but  as  it  is  sd  very  difficult  to  give  a  correct 
of  certain  sounds,  further  as  an  unexperienced  ear  frequently 
my  thing,  where  one,  who  has  repeatedly  practiced  auscultation 
ion,  can  distinguish  distinctly,  the  physical  exploration  has  its 
:)nly  for  the  experienced.  However,  we  have  other  diagnostic 
h  admit  of  no  mistake,  and  are  easier  to  apprehend  by  every  one ; 
und  in  the  post  mortem  examination,  and  consist  of 

THE   I»ATnOLO«IC   ANATOMICAL  CHANGES. 

r  there  should  l)e  doubt  about  the  presence  or  absence  of  Pleuro- 
the  poH  mortem  examination  gives,  under  all  circumstances  and 
itagcs,  full -information,  the  very  first  stage,  before  the  animals  ap- 
-eally  sick,  not  excepted.  Even  in  animals  that  have  recovered 
le  autopsy  proves  with  certainty  and  leaves  no  doubt,  whether 
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those  animals  had  Pleuro-pneumonia  or  not ;  therefore,  it  is  of  great  import 
ance  to  know  the  pathologic  anatomical  changes  of  this  disease,  the  more  to, 
as  a  correct  disgnosis  is  absolutely  required,  especially  in  epizootics.  Pint 
we  have  to  distinguish  between  the  products  caused  proximately  by  the  dis- 
ease, and  the  metamorphoses  of  those  products. 

1.  Changes  caused  directly  by  the  disease  itself : 

Abundant  ezsudation  of  coagulablc  lymph  at  first,  and  mainly  in  the 
spongy  interlobular  tissue  (between  the  lobules  of  the  lungs),  next  on  the 
pleura  and  in  the  bronchial  tubes,  and  necrosis  (dry  gangrene  or  mortifica 
tion)  of  smaller  or  larger  parts  of  the  lungs,  without  the  least  trace  of  sup 
puration  or  decay  of  the  texture,  constitute  always  the  basis  of  the  character 
istic  anatomical  changes.    The  diseased  wing  of  the  lungs  is  enlarged  in 
different  degrees,  sometimes  to  the  size  of  its  extension  when  iu  full  inspira 
tion ;  it  is  solid,  and  the  absolute  weight,  as  well  as  the  specific  grayity,  ii 
increased ;  small  and  limited  diseased  spots  form  firm  knotn.     If  extensiTe 
portions  of  the  lungs  have  been  attacked,  then  the  enlargement  is  very  con- 
siderable, and  the  lungs  increase  in  weight  frequently  as  much  as  twenty  or 
thirty,  and  in  extreme  cases,  even  as  much  as  fifty  pounds,  and  in  spedfic 
gravity  enough  as  to  sink  in  water.    Generally  but  one  wing  is  sufieiing ; 
sometimes,  however,  both  sides  are  diseased,  but  then  one  side  in  a  less  de 
gree.    The  larger  part  of  the  cxsudation  is  deposited  m  the  spongy  cellnltr 
tissue  between  the  single  lobules,  so  that  the  latter  are  enclosed  by  exsudsted 
beds  forming  as  system  of  partitions.     These  beds  are  from  oue-twclfth  to 
one-fourth  of  aii  inch  in  diameter,  and  look  on  the  cut  like  a  net  workol" 
pale  yellowish  color,  in  the  mashes  oT  "which  are  imbedded  the  rhomboidftl 
lobules.     The  lobules  themselves  vary  in  color,  as  some  of  them  appear  al- 
most uormal,  some  light  red,  some  dark  red,  some  blackish  red  or  brownish, 
others  yellowish  brown  or  yellowish  gray,  etc.,  and  produce  thereby  on  thu 
rut  the  so-called  *'  marbled  appearance  "  of  the  diseased  lungs.     Next  to  thr 
«lisea.sed  parts  generally  some  <rdema  is  found.     In  those  parts  of  the  lungs, 
in  which  the  infiltrated  exsudation  has  become  firmer  (perfect  hepatization), 
the  bronchial  tubes  and  blood  vessels  are  closed  up,  the  former  by  coagulateJ 
exsudation,  the  latter  by  coagulated  blood,  that  has  yet  i>artlyits  natural  reJ 
color,  but  partly  is  discolored  by  the  solution  and  diflfiise  sei)aration  of  thf 
roloring  matter  of  the  blood,  and  looks  grayish  red.     Necrosis  appears  only 
in  the  highest  degrees  of  deisjencration,  and  then  in  the  center  of  the  degeD- 
r'rated  part,  provided  a  stagnation  in  the  blood  vessels  has  taken  place;  iti* 
frequently  limited  to  a  few  single  lobules,  but  extends  sometimes  oYcrlargi' 
parts,  while  in  some  few  Ciises  even  the  fourth  or  third  part  of  a  wing  as  one 
coherent  mass  is  mortified.     On  the  pleura,  either  on  one  place  only,  eorrcf- 
ponding  to  the  diseased  part  of  the  lungs,  or  in  a  great  extension,  on  thf 
entire  surface  of  the  diseased  wing  or  wings  of  the  lungs,  on  the  pericarJiniB 
and  even  on  the  pleura  of  the  inside  of  the  thorax,  beds  of  coagulated  exw- 
dation  are  deposited,  and  form  either  but  thin  layers,  or  consist  of  one  or  tvo 
inches  thick  yellowish  and  spongy  exsudation,  that  is  similar  in  appeanacr 
to  an  omelet  or  a  pudding,  and  encloses  in  small  round  cells  a  yellowish  flaii 
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This  exaadation  on  the  pleura  causea  frequently  conglutination  of  the  pleura 
of  the  lungs  with  that  of  the  thorax,  so  that  the  lungfl  appear  to  be  grown 
together  with  the  inside  of  the  ribs.  In  cases  where  these  deposits  of  ezsu- 
dation  on  the  pleura  or  pericardium  are  abundant,  an  effusion  of  yellowish 
water  (serum)  in  the  thorax  or  i)ericardium  takes  place,  and  then  the  morbid 
changes  in  the  texture  of  the  lungs  themsclycs  are  less  developed,  but  never 
wanting. 

The  cause  of  the  severe  attack  of  the  pleura  or  pericardium  in  such  cases 
we  do  not  know ;  only  one  thing  is  certain,  that  it  is  erroneous  to  claim  this 
u  a  sign  of  .self-development,  as  has  been  done,  for  it  has  been  observed  often 
enongh  in  cases  where  a  communication  of  the  disciiso,  by  means  of  the  con- 
tagion, could  be  proved  with  certainty. 

The  morbid  changen  develop  themselves  by  degrees  in  a  peculiar  and  char 
acteristic  manner.    On  perfectly  healthy  animals  the  first  perceivable  traces 
appear  generally  in  an  edge  of  the  lungs ;  sometimes  in  other  places,  or  even 
in  the  center  ot  a  wing,  and  represent  small  acute  limited  knots  of  about  one 
or  two  inches  in  diameter,  and  already  a  marbled  appearance  on  the  cut,  as 
the  interlobular  cellular  ti.ssue  is  infiltrated  with  a  yellow  and  gelatinous  ex- 
ndation,  and  the  enclosed  lobules  themselves  arc  hypencmical.    After  some 
time  the  marbled  apnearance  of  those  knots  is  somewhat  changed,  as  the  ex- 
ndation  in  the  cellular  tissue  coagulates,  gets  firmer  and  of  a  grayish  white 
color,  while  the  enclosed  lobules,  in  the  beginning  only  reddened,  get  darker 
colored,  first  brown  red,  then  black  red ;  afterwards  they  get  paler  again, 
brown  yellow  and  yellowish  gray,  and  finally  whitish  gray.    These  colors 
get  darker  a»  the  hypenemia  increase.*?,  and  get  paler  again,  when  the  red 
coloring  matter  of  the  blood  is  dissolved  and  separated.     The  degeneration 
commences  either  at  one  or  more  places,  and  after  a  shorter  or  longer  pause 
spreads  over  a  smaller  or  larger,  but  always  acute  limited  neighboring  por 
tion  of  the  lungs,  and  that  way  sudden  extensions  occur  after  shorter  or 
longer  intervals  of  time ;  the  patient.",  however,  show  no  material  external 
symptoms  of  disease,  until  the  degeneration  has  reached  a  certain  extent,  per- 
haps of  five  or  six  inches  in  diameter.    This  peculiar  proceeding  is  also  the 
cause  that,  in  an  extensive  hepatization,  diseased  spots  with  fixed  limits  and 
of  different  age  and  color  always  present  themselves  on  a  cut.     Xew  infiltra- 
tions are  cliaracterized  by  narrow  and  yellowish  enclosures  of  yet  healthy 
lobules,  as  the  interlobular  cellular  tissue  is  infiltrated  with  a  yet  fluid  watery 
exsudation  of  a  yellowish  color.    In  older  infiltrations  the  exsudation  in  that 
cellular  tissue  is  more  or  less  coagulated,  so  that  the  net  work  becomes  more 
firm,  and  the  color  is  changed  from  yellow  to  a  whitish  gray,  while  the  en- 
closed lobules  are  hypera*mical  and  of  a  more  or  less  dark  red,  or  even  black 
ish  red  color,  (the  so-called  "  red  hepatization  ").     Still  older  portions  are 
characterized  by  a  change  of  the  inclosed  lobules,  as  they  have  lost  more  or 
less  their  red  color,  which  has  changed  to  a  yellowish  brown  or  yellowish 
gray,  and  are  also  infiltrated  with  exsudation,  which  makes  them  more  firm 
and  solid,  so  as  to  lose  their  characteristic  structure  (so-called  *'  gray  hepati- 
zation ^*) ;  at  the  same  time  fibrinous  coagulations  arc  found  in  the  bronchial 
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tubes.    The  very  oldest  degrees  finiilly  show  the  general  features  of  the  gray 
hepatization ;  further,  the  lobules  are  more  or  less  blended  with  the  interja- 
cent exBudation,  the  whole  mass  is  firmer  and  more  compact,  a  new  building 
up  process  has  ensued  along  with  the  amorphous  exsudation  (beginning  inda- 
ration).    In  case  that  the  sudden  degenerations  haye  taken  place  in  short 
interyals,  the  differences  between  the  yarioos  stages  arc  less  conspicuous, 
while  new  infiltrations  and  very  old  ones  are  found  close  together,  if  the  in- 
teryals  haye  been  long. 

2.  Further  metamorphoses  of  the  products  of  the  disease  ensue,  if  the  pa- 
tients haye  not  died  too  early,  and  consist  of  resolution,  incasing  and  healing. 

As  far  as  the  texture  of  the  lungs  has  not  been  mortified,  a  resolution  of  the 
deposited  fibrin  can  take  place,  therefore  the  so*clillcd  hepatization  is  almjs 
to  be  looked  upon  as  a  transitional  pathologic  anatomical  state ;  the  yet  fluid 
or  soft  exsudation  disappear  yery  soon,  and  therewith  the  normal  conditioo 
of  the  texture  of  the  lungs  is  restored ;  that  way  it  can  happen,  that  after  the 
cessation  of  the  morbid  process,  complete  restitution  ensues  in  a  few  din 
Larger,  firm  and  compact  fibrinous  masses  are  but  slowly  resolycd,  and  iwrer 
without  a  simultaneous  formation  of  new  cellular  tissue.  The  coagnlited 
fibrin,  deposited  in  the  cellular  tissue,  on  the  pleura,  pericardium,  eta,  acti 
like  a  foreign  body,  it  causes  and  supports  a  neoplastic  process  in  the  ooTered 
organic  textures ;  the  latter  soon  get  a  rough  surface,  from  which  runners  of 
new  formed  or  recently  enlarged  !)lood  vessels  enter  into  the  amorphous 
mass,  of  which  the  layers  nearest  to  the  organic  texture  resolve  and  disappear 
The  longer  this  resolving  process  continues,  the  longer  continues  also  the 
neoplastic  process  in  the  interlobular  cellular  tissue  and  in  the  serous  mem- 
branes (pleura,  etc.)  The  further  consequence  thereof  is  hypertrophy  of  th»' 
cellular  tissue,  organic  thickening  of  the  pleura,  etc.,  and  real  coalescenc*' 
of  the  lungs  with  the  pleura  lining  the  inside  of  the  thorax,  or  with  the  peri- 
cardiuuK  The  inliltrated  or  hepatized,  but  not  mortified,  texture  of  tlie 
lungs  perishes  ]>artly  by  the  resolving  process,  the  lobules  get  ;*maller  aul 
richer  of  cellular  tis.sue.  Accordingly  we  fmd  at  the  close  of  the  resolving 
process  always  permanent  enlargement  (hypertrophy)  of  the  cellular  tissar. 
and  atrophy  in  the  pulmonary  texture  in  very  dilTerent  degress,  fr»)in  lb'' 
slight  preponderance  of  tlie  cellular  tissue  and  the  yet  almo.<;t  normal  appear 
ing  lobules  up  to  that  very  point  of  organic  degeneration,  in  which  but  tracts 
of  the  red  pulmonary  texture  can  be  found  in  the  hypertrophic  cellular  tissue. 
In  the  latter  case  the  diseased  parts  of  the  lungs  have  lost  their  soft  and  clas- 
tic nature,  get  paler,  and  become  an  appearance  like  that  of  a  sinew  or  s 
ligament. 

The  coagulated  fibrin  in  the  bronchial  tubes  is  eliminated  in  another  way: 
it  shrinks  little  by  little,  lays  then  loose  on  the  surface  of  the  bronchial  mu- 
cous membrane,  separates  finally,  fills  no  more  the  entire  diameter  of  the 
bronchial  tube,  is  afterwards  surrounded  by  the  secretions  of  the  mucou* 
membrane,  in  which  traces  of  air  in  form  of  foam  arc  soon  appeariog,  W 
gets  thus  ready  for  elimination.     Therefore,  the  more  loose  the  fibrinons  in»» 
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irouchial  tubes  appears,  and  the  more  it  is  surrounded  by  foamy  mu-  jj  '|j 

e  older  it  is.  )  ii 

c  the  lungs  are  degenerated  to  some  extent,  it  is  very  seldom  that 
is  entirely  absent,  but  is  generally  found,  at  least  in  some  lobules,  if 
irger  parts.  The  mortified  texture  remains  always  for  some  time  in 
latc  cohesion  with  the  living  parts ;  not  until  later,  after  some  weeks 
h?,  the  separation  commences  with  the  loosening  of  the  cellular  tissue 
!  pulmonary  texture,  then  the  surface  of  the  living  parts  appears 
ting  and  suppurating ;  the  larger  bronchial  tubes  and  blood  yessels  'i  ? 

LTwards  severed,  and  their  ends  project  over  the  suppurating  and 
ting  surface;  finally  a  distinct  membrane  is  formed  on  the  whole 
ted  surface,  incases  the  mortified  part,  and  gets  thicker  from  time  to  ;!.! 

In  mortified  parts  of  small  extent,  the  larger  tubes  and  blood  vessels  it 

upted  from  the  necrosis,  get  loosened  from  the  surrounding  mortified  \ 

the  same  manner  as  other  living  texture,  and  cover  themselves  also  J.~. 

;^runu1ating  membrane.    In  the  inclosed  mass,  though  being  mortified, 

1  kind  of  org:inic  metamorphosis  going  on  in  a  physical  way,  as  the  f  | 
^   membrane  is  continually  ticcreting  and  absorbing,  whereby  the  in- 
nass  not  only  gets  imbibed,  but  also  loses  a  part  of  its  fiuld  again, 
lly  in  the  (mt|ide  layers ;  the  smaller  it  is,  the  sooner  it  undergoes  a 

Sliortly  after  the  separation  and  incasing,  the  mortified  parts  still  'j 

nt  the  marbled  ap2)earance  on  a  cut,  but  is  changed,  as  the  red  color- 
tter  of  the  blood  in  the  lobules  more  and  more  dififuses  and  disappears, 
learly  uniform  yellowish  gray  color  is  substituted.  Concerning  the 
re,  the  spongy  texture  of  the  lobules  and  the  more  compact  stripes  of 
ltr:;ted  cellular  tissue  can  be  discriminated  for  a  long  time,  as  long 
;  tlie  texture  as  such  is  existing.  Large  masses  generally  retain  their 
re,  as  long  as  the  animal  lives;  suialler  ones,  however,  crumble  by-and- 
grayish  yellow  detritus,  mixed  with  a  purulent  secretion  of  the  in- 
capsula.  The  cavity  thus  formed  finally  contains  a  pappy  and  fiuid 
3ce,  and  is  getting  smaller  little  by  little,  as  the  contents  get  absorbed 

2  inclosing  capsula  exerts  some  pressure.  After  the  contents  have  dis- 
L'd,  the  inside  surfaces  of  the  incasing  capsula  come  in  contact,  and 
grow  together.  By  mortification  of  single  lobules  this  process  can  be 
I  in  one  or  two  months,  therefore  such  capsulas  or  cicatrixes  are  some- 
ound  already,  when  the  animals  have  died  by  the  progressive  degen- 

in  other  parts  of  the  lungs.  Such  cicatrixes  are  distinguished  as 
\  white,  firm  and  fibrous  spots  of  an  oblong,  round,  or  irregular  form. 
a  ling  up  of  larger  cavities  of  about  three  inches  in  diameter  takes  al-  ! 

ix  months  or  a  year.     In  some  cases,  where  a  larger  bronchial  tube  is 
the  mortified  part,  it  happens  that  that  tube  opens,  and  the  contents 
cavity  are  discharged  through  the  opening  and  get  into  the  windpipe. 
liqinirnt,  course^  dundimi  and  termination.    How  long  after  an  infec-  .  ; 

e  development  commences  is  not  positively  known,  as  it  begins  with-  Jm 

owing  external  symptoms.    After  an  inoculation  it  generally  com-  ^ 

I  in  the  third  or  fourth  week,  seldom  earlier  or  later ;  this  period  teAi^ 
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also  be  corresponding  to  the  time  of  incubation,  where  the  disease  is  commu- 
nicated by  the  contagion  acting  upon  the  lungs.    From  the  first  infection  to 
the  full  development  of  the  disease,  two  stages  are  discriminated.    The  first 
is  that  of  the  concealed  disease,  the  "  occult  stage ;"  it  lasts  from  three  weeks 
to  three  months,  and  under  circumstances  eyen  longer,  and  is  therefore  also 
called  the  "chronic  stage;'*  it  is  without  fever  and  ends  when  fever  and 
other  plain  symptoms  of  disease  present  themselves.    During  this  period  the 
animals  have  the  already  mentioned  cough,  which,  in  the  beginning  yet  vig- 
orous, gets  weaker  towards  the  end  of  this  stage,  when  also  some  disturbance 
of  the  health  manifests  itself  by  a  dull  look  of  the  eyes,  less  liveliness,  lev 
gloss  of  the  hair,  and  a  somewhat  accelerated  respiration,  etc.    The  ^ 
mortem  examination  of  a  patient  being  killed  or  slaughtered  during  this 
stage,  reveals  the  described  degenerations  in  their  first  beginning,  and  sm&Uer 
or  larger  diseased  knots,  or  towards  the  end  of  the  same,  and  especially  when 
some  external  symptoms  of  disturbance  of  health  have  been  present,  hepati- 
zations of  larger  extension  are  found  in  the  lungs.    The  morbid  changes  m 
in  the  latter  case  not  seldom  of  such  an  extent,  that  it  is  astonishing  that  no 
•  stronger  indications  of  pneumonia  have  been  shown  by  the  patient  when 
living. 

The  second  period,  that  of  the  evident  disease  or  the  evident  stage,  fre- 
quently called  also  the  feverish  or  acute  stage,  commences  with  the  appear- 
ance of  the  fever  and  the  evident  symptoms  of  pneumonia,  that  have  already 
been  specified.  It  sometimes  continues  only  a  few  days,  but  generally  one  or 
two  weeks ;  in  some  instances,  however,  a  great  deal  longer.  The  cbangc 
from  the  first  to  the  second  stage  is  either  little  by  little,  and  the  symptoms 
develop  themselves  alowly  to  higher  degrees,  or  it  comes  suddenly  and  at 
once,  so  that  animals  that  appear  almost  liealthy  to-day,  are  very  sick  and 
show  plain  symptoms  of  pneumonia  Avithin  two  or  three  days.  After  the 
disease  has  advanced  so  far,  a  constant  progress  goes  on  under  an  increase  of 
all  symptoms  to  a  certain  height,  or  a  pause,  and  oven  a  little  bettering  takes 
place  for  a  few  days,  or  sometimes  for  a  few  weeks,  when  generally  a  sudden 
increase  appears  again,  so  that  frequently  a  patient  that  gives  one  day  the 
best  hope  of  recovery,  is  the  next  one  a  sure  candidate  for  death. 

The  termination  of  the  second  stage  is  a  three  fold  different  one,  in  death, 
recovery  or  consumption.  Death  is  generally  caused  by  suffocation,  and  en- 
sues after  the  respiration  has  become  extremely  difticult;  in  some  not  verj 
frequent  Ciiscs,  however,  the  animals  die  before  the  difficulty  of  breathing 
has  become  very  great ;  then  death  has  not  been  caused  by  suffocation.  In 
the  latter  cases  we  find  at  the  ][>08t  morUni  examination  always  very  important 
morbid  changes  on  the  pericardium,  and  in  proportion  not  very  extensive  de- 
generations in  the  lungs. 

Recovery  may  commence  at  any  time  during  this  stage,  and  ensues  accord- 
ing to  the  degree  of  degeneration  that  has  already  taken  place,  either  in  s 
shorter  or  longer  time,  from  some  days  to  some  weeks,  and  results  either  in 
almost  perfect  restoration,  or  leaves  some  difficulty  of  breathing  behind. 

The  third  possible  termination  is  that  in  consumption,  then  the  morbid 
process  stops,  the  fever  and  the  indications  of  pain  disappear,  and  the  appc- 
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tite  returns,  a  little  relief  results,  but  the  symptoms  of  pneumonia  remain  at 
the  same,  or  nearly  the  same,  height ;  emaciation  follows  earlier  or  later,  and 
terminates  finally  in  death  within  some  months,  half  a  year,  or  sometimes 
still  longer  time.  In  such  cases  the  autopsy  reveals  always  necrosis  to  some 
eitent,  inclosing  capsulas  and  further  metamorphoses  of  the  mortified  parts 
^f  the  lungs;  sometimes  also  metastases,  especially  abscesses  in  the  liver,  can 
jfi  found. 

Pleuro-pneumouia  pursues  not  always,  however,  this  full  course ;  the  mor- 
bid process  can  stop  at  any  point  of  development,  as  well  in  the  first  stage  as 
n  the  second,  and  thus  it  can  happen  that  some  animals  have  already  recov- 
red  before  they  have  been  known  to  be  sick ;  such  cases,  wherein  the  disease 
as  made  its  course  in  occultness,  come  therefore  only  then  to  knowledge 
rhen  an  opportunity  is  given  for  post  mortem  examination.  The  cause  of 
hese  various  dlfierences  is  to  be  found  in  the  course  and  manner  of  the  pro- 
ress  of  the  morbid  process  in  the  lungs ;  thus,  the  patients  appear  to  be  gct- 
ing  better  during  a  long  interval  between  the  sudden  spreadings  of  thehepa- 
ization ;  they  get  worse  little  by  little  without  remission,  when  the  disease 
preads  over  but  small  parts  of  the  lungs  after  very  short  intervals,  and 
nally  they  get  very  bad  at  once,  in  case  the  degeneration  is  suddenly  ex- 
&nded  from  a  small  to  a  large  part  of  the  lungs. 

The  conditions,  under  which  the  disease  advances  or  pauses,  are  partially 
^nown;  they  are  to  be  found  in  the  intensity  of  the  contagion,  in  the  indi- 
viduality of  the  animal  and  in  external  influences. 

The  Intensity  of  the  Contagion. — It  is  an  undeniable  fact  that  the  intensity 
►fall  the  known  contagious  matters  is  different  in  the  different  attacks  of 
Uness.  For  example,  there  arc  horses  with  glanders  that  communicate  the 
Usease  almost  immediately  to  any  horse  they  come  in  contact  with,  while 
vitb  others  it  frequently  takes  a  long  time  before  an  infection  is  effected. 
fhere  are  cases  of  anthrax,  where  the  least  contact  with  the  blood  or  the  se- 
retions  of  tlie  sick  animals  communicates  the  disease  not  only  to  warm 
flooded  animals,  but  to  human  l)eings  also,  while  in  other  cases  the  soiling 
>f  the  hands  with  blood,  even  for  some  time,  remains  unpunished.  Such  dif- 
treut  degrees  of  intensity  are  not  only  observed  in  single  cases,  but  it  also 
ias  been  found  that  the  contagion  of  epizootic  diseases  is  more  intensive  at 
>iie  time  than  it  is  at  another ;  thus  we  find  not  only  a  great  difference  in  the 
^lignaucy  of  the  sporadic  cases,  but  have  also  to  distinguish  between  com- 
paratively mild  and  very  malignant  epizooties  of  all  the  contagious  diseases, 
f^leuro-pneumonia  not  excepted,  as  the  main  cause  of  this  is  given  in  the  de- 
cree of  intensity  of  the  contagion.  Moreover,  at  the  beginning  of  the  attack 
^Dd  during  the  convalescence,  the  contagion  of  Pleuro-pneumonia  is  always 
wilder  than  it  is  at  the  height  of  the  disease.  It  has  been  further  observed 
liat  the  quantity  of  the  contagion  that  has  been  taken  up,  and  also  the 
<iagth  of  time  that  the  animal  has  been  exposed  to  the  influence  of  the  same, 
iiake  some  difference,  as  indeed  Pleuro-pneumonia  attacks  tho.se  animals 
nost  always  slower  and  in  a  milder  form  that  have  been  exposed  but  once  for 
•  7ery  short  time,  or  have  received  the  disease  of  such  patients  that  are  in 
be  first  stage  or  already  convalescent,  i.  e.y  if  an  uncommon  predisposition  ii 
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not  existing.  Those,  however,  that  haye  repeatedly  or  for  a  long  time  beei 
exposed,  or  have  received  the  contagion  from  a  very  sick  animal,  generallj 
get  the  disease  in  the  worst  form. 

The  Individitality, — The  individual  predisposition  founded  on  unknown 
circumstances,  appears  to  be  of  great  importance.  Even  after  inoculations  it 
can  be  observed  that  under  the  very  same  conditions  some  few  animals  show 
an  uncommon  reaction,  get  the  disease  in  a  violent  form  and  die,  while  oo 
the  greater  majority  but  a  moderate  effect,  and  on  some  no  effect  at  all  can  be 
perceived.  Of  less,  but  always  perceptible  influence  are  constitution,  age 
and  genus ;  fat  animals  are  sooner  taken  ill,  and  suffer  more  than  lean  ones; 
young  animals  recover  oftener  than  old  ones ;  milk  cows  are  attacked  more 
violently  than  steers,  and  bulls  suffer  generally  less,  and  recover  more  fre- 
quently than  all  other  neat  cattle.  In  milk  cows,  being  in  an  advanced  state 
of  pregnancy,  the  disease  generally  makes  slow  and  but  little  progress,  and 
frequently  remains  a  long  time  in  the  occult  stage.  If  it  happens  that  the 
cow  calves  during  this  period,  then  a  change  appears  and  the  disease  either 
stops  and  the  patient  recovers,  or  it  changes  to  the  worse,  the  cow  suddenly 
gets  very  bad  and  dies.  If  abortus  occurs  during  the  first  stage,  the  diseise 
generally  terminates  favorable,  but  after  an  abortus,  during  the  second  stige, 
it  takes  in  the  most  cases  a  fatal  turn. 

External  Injlttenees — .In  large  herds,  kept  in  small  and  damp  stables.  Pleuro- 
pneumonia is  always  more  malignant  than  it  is  under  contrary  conditions: 
cold  and  dry  winds  are  of  a  bad  influence,  and  accelerate  the  outbreak  and 
the  progress;  feeding  with  good  dry  food,  especially  good  hay,  and  keeping 
the  animals  rather  short,  is  more  beneficial  than  all  medicine.*^,  while  feeding 
with  plenty  of  wet  food,  espociully  distillery  slop,  etc.,  always  advances  the 
progress  of  the  disease.  Good  dry  pastures,  sweet  grass  and  pure  water,  bare 
a  beneficial  elVect  on  the  course  of  the  disease;  wet  and  s\v;uu])y  pastures,  ^^^"^ 
grass  and  impure  stagnant  water,  exert  a  bad  influence. 

Pleuropneumonia,  when  making  its  appearance  as  an  ei)izooty  in  a  large 
herd,  has  a  peculiar  course,  caused  by  the  diftercnt  duration  and  termination 
of  the  occult  stage  in  the  difi*ercut  individuals.  In  the  beginning  of  the  epi 
zooty  generally  occur  but  a  few  single  cases ;  after  some  weeks  the  evident 
attacks  are  frc([uent  and  numerous,  and  after  that  not  as  frequent  a^ain  and 
in  longer  intervals.  The  whole  course  ot  the  epizooty  in  a  large  herd  stand- 
ing in  one  stable,  or  being  in  one  pasture,  terminates  within  about  half  a  year 
or  eight  months.  A  smaller  or  larger  number  of  cattle  in  a  herd  arc  notal- 
uays  afflicted  but  lightly,  arc  not  coming  out  of  the  occult  or  chronic  stagf> 
and  sometimes  get  well  before  they  are  known  to  be  suffering;  other anintfl-* 
have  to  suffer  a  little  more,  but  also  recover  before  they  have  reached  thefnll 
second  stage.  The  larger  part  of  the  herd,  however,  generally  from  oncrbalf 
to  about  three-fourths  of  the  whole  number,  are  taken  ill  under  the  chanc- 
teristic  symptoms  of  pneumonia,  and  enter  the  full  second,  evident  or  fcter- 
ish  stage ;  among  these  latter  ones  the  mortality  is  great,  and  of  them  (^ 
thirty  to  sixty  per  cent,  die ;  especially  in  those  that  have  lirst  been  taken 
«ick,  the  disease  is  most  always  fatal. 

J)iii(;nosi8. — Symptoms,  course,  the  features  of  the  'po^t  mortem  examination 
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pagatioD,  constitute  the  basis  for  tho  detcriuination  upon  the  presence 
ice  of  Pleuro-pneumonia.    In  regard  to  the  symptoms  and  tho  course, 
rays  to  remember  that  the  hepatization  exists,  to  a  certain  extent, 
han  any  external  signii  of  disease,  that  the  external  symptoms  are  al- 
ly the  result  of  the  extension  of  the  exsudation  and  hepatization, 
ducts  af  the  morbid  process  produce  the  external  symptoms,  even 
e  is  the  physical  exploration  of  the  thorax  of  such  great  importance 
tributes  so  essentially  to  a  correct  diagnosis.    The  presence  of  exten- 
atization,  Hsccrtained  by  auscultation  and  percussion,  is  always  char- 
c,  especially  in  such  patients  that  appear  to  be  not  much  suffering, 
shown  pneumonitic  symptoms  but  lately,  but  a  few  days  since.    In 
icre  the  hepatization  is  mainly  in  the  fore  lobes  of  the  lungs  that  are 
less  iuacccssable  to  the  physical  exploration,  or  where  tho  hepatized 
:  covered  towards  the  ribs  by  a  yet  healthy  portion  of  the  lungs  of 
three  inches  in  diameter,  there  the  diagnosis  remains  doubtful  in 
eases,  as  traumatic  inflammation  of  the  breast  and  pulmonary  tuber- 
re  accompanied  by  the  same  symptoms.    Further,  where  by  an  early 
lominant  attack  on  the  pericardimn,  dropsy  in  that  organ  develops 
rlier  than  an  extensive  hepatization  in  the  lungs,  a  mistaking  for 
ic  or  traumatic  pericarditis  may  be  possible.    In  all  such  dubious 
)  diagnosis  has  to  be  postponed  for  a  few  days,  as  in  the  most  cases  a 
;  will  be  sufficient  to  develop  either  plain  indications  of  pericarditis, 
ice  more  evident  symptoms  of  Pleuro-pneumonia.    In  such  cases, 
le  difficulty  of  breathing  is  very  great,  where  at  the  same  time  on 
L's  of  the  thorax  a  plain  vesiculaf  respiration  and  various  dry  rattling 
an  be  heard,  where  also  a  full  and  sonorous  percussion  sound  is  found 
hole  surface  of  the  thorax,  there  is  evidently  no  Pleuro-pneumonia 
In  !in  epizootic  appearance  of  the  disease,  the  taking  sick  of  many 
it  the  same  time  and  under  tho  same  symptoms,  aid  materially  to 
losis. 

M  uufrtcni  examination  gives  always  full  information,  even  if  the 
have  not  been  examined  or  observed,  when  living.  The  already  de- 
larblcd  appearance  of  the  lungs  on  a  cut,  and  the  fibrinous  layers  on 
a,  are  always  characteristic,  and  appear  combined  in  no  other  dis- 
furthcr  criterion  is  given  by  the  acute  limitation  of  the  hepatized 
the  lungs  from  the  healthy  substance,  and  the  strict  limits  between 
•cnt  degrees  of  hepatization,  that  are  plainly  to  be  seen  on  the  sur- 
cut.  Tliis  so-called  ** marbled  appearance"  is  made  possible  by  the 
anatomical  structure  of  the  lungs  of  neat  cattle,  but  is  produced  by 
liar  morbid  process  of  Pleuro-pneumonia,  the  sudden  and  repeated 
)ns  with  gelatinous  and  plastic  exsudation,  at  first  and  mainly  in  the 
lar  cellular  tissue,  and  then  the  hypertemia,  and  the  peculiar  changes 
)ulcs. 

g  medicines  into  the  wind-pipe,  also,  sometimes  produces  hepatiza- 
he  lungs,  but  then  always  of  a  uniform,  and  never  of  a  marbled  ap- 
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Can»es.—'We  know  Pleuro-pneumonia  only  as  a  contagion.  A  spontaneous 
development  caused  by  fixed,  pernicious  influences,  yet  never  could  be  proved, 
although  it  has  been  repeatedly  claimed  by  many  authors.  Almost  eiery- 
thing  that  is  known  to  the  theoretic  and  empiric  hygieinaas  being  pernidoos 
to  the  health  of  neat  cattle,  has  at  times  been  accused  as  a  cause  of  self 
development,  but  has,  in  all  the  costly  experiments  that  have  been  made  for 
that  purpose  in  Europe,  entirely  failed  to  produce  a  single  case  of  Pleuro- 
pneumonia. However,  if  we  examine  without  prejudice,  the  authentic  facts 
recorded  the  last  fifty  years,  we  come  to  the  conclusion,  that  the  contagion 
has  to  be  considered  as  the  only  provable  cause  of  the  propagation  and  per- 
manency in  a  country,  locality,  or  even  a  herd.  At  least,  in  the  greater  num- 
ber of  epizootics,  the  contagion  has  been  directly  proved  as  the  source,  there- 
fore, till  the  cause  of  a  spontaneous  development  is  known,  and  the  latter  has 
been  proven,  the  existence  or  not  existence  of  the  same,  is  an  idle  question, 
and  belongs  not  in  the  province  of  the  healing  art,  as  that  has  to  do  with 
facts,  and  not  with  philosophical  hypothesis. 

The  Contd^Un. — It  is  always  present,  it  develops  itself  already  in  the  begin- 
ning of  the  disease,  when  the  animals  appear  yet  perfectly  h«althy,  and  is. 
also,  still  present  for  some  time  after  the  same  have  recovered  from  the  dis- 
ease, and  that  the  longer,  the  more  imi)ortant  the  morbid  changea  have  been. 
The  contagious  matter  appears  to  be  exhaled  from  the  lungs  as  long  as  the 
direct  products  of  the  disease,  the  exsudatcd  masses,  as  such,  are  yet  present, 
and  the  mortified  parts  of  the  lungs  are  not  cnciiscd  ;  at  least,  it  has  been  oflcn 
observed   cnipirically,   and  is  a  fact,  that  cattle  that  liad  Ihhmi  attacked  ins 
higher  degree,  arc  able  to  communicate  the  disease,  even  as  late  as  two  oi 
three  niontlis  after  their  recovery.     Thus,  the  source  of  the  disease,  the  con 
tagion,  can  exist  in  one  individual,  and  be  propagated  l)y  the  same,  for  half* 
year  and  longer,  while  that  individual  itself  has  shown   but  little  external 
Bymptoins  of  disease.     In  Ciises  where  Pleuro-pncunionia  has  come  to  a  ternii 
nation  during  the  occult  stage,  and  the  animals  are  not  slaughtered,  and  the 
lungs  are  not  examined,  or  no  other  opportunity  for  yod  mortem  examination 
has  been  given,  there  the  source  of  infection  frequently  may  remain  undis 
covered.     The  degree  of  intensity  of  the  contagion  corresponds  to  tlic  degrw' 
of  development  of  the  disease;  at  the  height  of  the  latter,  the  contagion  i* 
the  most  intensive,  and  produces  the  quickest  and  surest  infection,  while  dur 
ing  the  occult  stage,  or  after  ai)parent  recovery,  it  wants,  generally,  aucxpi' 
sure  to  the  influence  of  the  contagion  for  some  time,  to  produce  an  infection 
The  contagion  is  contained  in  the  exsudation  in  the  lungs,  aud  in  the  air  ex 
pired  from  the  lungs,  is  very  volatile  in  living  animals;  but  after  death, the 
volatility  of  the  contagion,  if  existing  at  all,  is  but  very  little,  and,  therefore, 
infections  by  dead  bodies  are  very  seldom.     If  the  contiigion  is  not  affect^^ 
by  a  current  of  fresh  air,  then  its  tenacity  of  life  is  very  great ;  especially 
porous  bodies,  that  prevent  a  free  access  of  air,  as  straw  or  hay,  etc.,  heaptftl 
up  in  large  masses;  rotten  wood  and  other  porous  bodies  can  preserve  the 
ct)ntagion  for  a  long  time — for  several  months,  perhaps  for  over  a  year:  thus, 
those  frequently  experienced  facts  find  an  explanation,  that  in  stables  and  la 
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n yards,  that  had  been  infected  by  a  longer  prevalence  of  Pleuro-pneumo- 
the  disease  frequently  appears  again  among  cattle  that  has  been  purchased 
i  imported  more  than  half  a  year  after  the  last  diseased  head  has  left  the 
mises,  if  the  latter  have  not  been  thoroughly  cleaned  and  disinfected.  Still, 
indirect  infections — those  by  infected  stables  excepted — are  not  frequent, 
ipared  with  the  direct  communications  by  diseased  animals.  The  exhaled 
tagion  accumulates  in  the  surrounding  air,  and^  produces  a  contagious  at- 
sphere  of  net  over  fifty  yards  in  diameter,  in  open  air  and  stagnant  stra- 
is,  but  in  a  current  of  air,  extends  in  one  direction,  over  one  hundred 
(in.  In  warm  and  damp  stables,  the  accumulation  of  the  contagion  appears 
be  denser,  and  moves  onward  in  a  certain  direction,  if  driven  by  currents 
lir,  so  that  frequently,  further  off  standing  animals  are  infected  first. 
'or  a  successful  infection,  a  susceptibility  of  the  animal  for  the  contagion, 
I  a  certain  quantity  of  the  latter  appears  to  be  necessary.  The  suscepti- 
ity  is  apparently  different  in  the  different  individuals,  so  that  under  the 
ae  conditions,  some  animals  are  early,  others  later,  and  some  few  not  at  all 
acked.  Those  that  have  recovered  from  Pleuro-pneumionia,  have  lost  for 
I  future  all  susceptibility  for  the  same,  and  arc  secured  against  a  second 
'ection ;  on  this  peculiarity  is  based  the  doctrine  of  the  inoculation.  Our 
ler  domestic  animals,  as  horses,  sheep,  swine,  etc.,  have  no  susceptibility  at 
for  Pleuro-pneumonia. 

rhe  peculiar  qualities  of  the  contagion  explain  the  following  facts : 
I.  Cattle,  though  coming  from  a  locality  that  is  entirely  free  from  Pleuro- 
eumonia,  can  propagate  the  disease,  in  case  they  have  taken  up  the  conta- 
in on  the  road,  in  infected  railroad  cars,  stables,  etc. 

3.  Cattle,  apparently  healthy  themselves,  can  carry  the  contagion  over  large 
jtances,  hundreds  of  miles — even  over  the  oceaij  to  another  place. 
3.  Cattle,  that  are  the  bearers  and  propagators  of  the  contagion,  may  show 
pncumonitic  symptoms  before  two  or  three  months  after  their  importation, 
the  occult  stage,  frequently,  is  a  very  long  one ;  neither  is  it  necessary  that 
ch  cattle  get  sick  first,  as  other  animals  that  are  Infected  by  them,  may  have 
)re  predisposition  for  Pleuro-pneumonia,  and  enter  quicker  the  evident 
igc. 

1.  Cattle  ciiu  ciirry  the  disease  into  a  stable  or  locality  without  getting  sick 
emselvcs,  if  they  cither  had  the  disease  before,  or  recover  from  the  occult 
^gc. 

5.  Pleuropneumonia  may  not  come  to  an  evident  outbreak  before  half  a 
ar.  or  eight  or  nine  mcmths  after  the  importation  of  that  animal,  that  has 
ought  in  the  contagion,  /.  e.,  if  the  first  infected  cattle  are  but  little  dis- 
sed,  so  that  the  malady  becomes  evident  but  then,  when  a  further  propaga- 
•n  has  taken  place. 

I  The  disease  cannot  continue  in  a  herd,  if  no  neat  cattle  are  imported,  as 
befalls  one  and  the  same  animal  but  once  in  its  life.  However,  Pleuro- 
junionia  gets  stationary,  if  always  new  animals  are  purchased  and  import- 
before  the  disease  has  entirely  abated,  and  the  infected  stables,  etc.,  have 
n  thoroughly  disinfected,  as  those  imported  animals  not  only  o-et  infected 
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tuemselyes,  but  infect,  also,  the  localities  again,  and  preserve  the  contagion 
from  time  to  time.     That  way,  a  source  of  continual  propagation  is  created. 

The  Prognosis  is,  in  general,  unfavorable ;  and  the  owner  of  a  herd,  in  which 
Pleuro-pneumonia  has  broken  out,  can  be  satisfied,  if  not  more  than  thirty 
per  cent,  of  the  whole  number  of  his  cattle  die ;  if  he  loses  but  one-fourth,  he 
may  call  it  very  favorable,  as  in  some  epizootics,  half  or  more  of  the  whole 
herd  will  perish,  especially  if  the  patients  have  not  come  under  a  rational 
treatment  during  the  first  stage.  However,  in  the  single  cases,  the  prognoos 
depends,  to  a  great  extent,  first,  on  the  more  or  less  malignant  character  of 
the  epizooty,  then  on  the  constitution,  age  and  genus  of  the  patient^  theati^ 
of  the  disease  the  patient  is  in,  and  on  great  many  other  circumstances  already 
mentioned.  The  hope  of  recovery  increases,  when  liveliness  and  appetite 
return,  when  the  fever  decreases,  the  coughing  becomes  easier  and  the  groan- 
ing disappears. 

Treatment. — If  we  consider  that  Pleuro-pneumonia  has  its  only  known 
source  in  the  contagion,  that  it  makes  most  always  its  appearance  as  an  epizooty ; 
further,  that  such  an  epizooty  is  always  of  a  long  continuance,  and  very  de- 
structive ;  and  finally,  as  it  gives  so  many  opportunities  for  the  propagation 
of  the  contagion,  that  are  not  always  to  prevent,  the  best  method  of  treating 
Pleuro-pneumonia,  and  the  best  prevention  of  its  further  propagation,  un- 
doubtedly consists  of  the  immediate  killing,  of  not  only  those  cattle  that  are 
known  to  be  afilicted  with  Pleuro-pneumonia,  but  of  those,  also,  that  are  pre- 
sumed to  be  infected ;  the  immediate  disinfection  of  the  stables,  yards,  etc, 
and  the  burning  of  that  straw  or  hay,  that  is  presumed  to  be  containing  the 
contagion,  suid  can  in  no  other  way  bo  disinfected  or  made  harmless.  Then 
tho  disease  is  at  an  end,  and  no  new  outbreak,  no  furtlier  propagation  has  to 
be  toarod.  If  this  treatment,  the  so-called  "club,"  is  applied  e^rly  enough, 
then  the  loss  will  not  be  very  great,  especially  as  those  cattle  that  are  slaugh- 
tered during  the  occult  stage,  when  thenj  is  yet  no  fever,  arc  perfectly  good 
for  beef;  those  of  course  that  are  killed,  when  already  in  the  evident  or 
feverish  stage,  are  not  any  more  fit  for  human  fooil,  and  should  be  buried 
In  such  cases,  where  the  strict  execution  of  this  method  should  cause  too 
great  a  loss  for  the  owner  or  owners  of  the  diseased  and  infected  cattle,  there 
it  would  be  in  the  interest  of  the  community,  county  or  State,  to  oflferaftif 
compensation  for  the  net  loss,  and  thereby  induce,  or  better,  compel  him  or 
them  to  kill  not  only  the  diseased  cattle,  but,  also,  all  those  that  may  possibly 
have  been  infected,  at  once,  as  this  would  be  the  only  sure  way  to  stop  the 
propagation  of  the  disease,  to  save  all  other  cattle,  and  to  avoid  further  losses. 
In  the  most  cases,  the  real  loss  Ciiused  that  way  would  not  be  a  great  one.  A 
law,  as  they  have  in  some  States  in  Europe,  that  eompels  every  one  to  kill 
immediately,  all  those  animals  of  his,  that  arc  alHicted,  or  very  likely  infected, 
not  only  with  Pleuro-pneumonia,  but  also,  with  all  other  destructive  cents- 
gious  diseases,  that  have  their  only  source,  as  far  as  is  known,  in  the  conti- 
gion,  would  prove  beneficial,  and  would  save  a  vast  amount  of  money  every 
year. 

Only  in  those  cases,  where  the  strictest  precautions  are  taken,  that  make* 
further  propagation  absolutely  impossible,  or  where  the  disease  has  already 
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m  far  spread,  so  as  to  make  the  method  of  killing  impracticable,  a  medical 
reatment  is  advisable,  and  has  to  consist  of  a  dietary  and  a  medicinal  treat- 
nent    The  first  is  sometimes  of  more  importance  than  all  medicines. 

First,  the  patients  ought  to  be  separated,  and  haye  to  be  kept  in  well  venti- 
ated,  dry,  and  not  too  small  stables  or  inclosnres,  that  protect  them  perfectly 
gainst  the  inclemency  of  the  weather.  The  sick  animals,  as  also  the  saspect- 
dones,  should  be  kept  a  little  short,  and  their  food  has,  if  possible,  to  oon- 
ist  of  well  harvested  and  good  hay,  made  of  sweet  grass,  and  has  to  be  given 
D  small  portions ;  pure  water,  best  a  little  warmed,  has  to  be  given  to  drink. 
^Qrther,  it  is  to  recommend  to  keep  the  patients  not  only  as  clean  as  possible, 
at  also  to  clean  and  rub  their  skin  every  day,  as  this  increases  the  activity 
nd  perspiration  of  the  same ;  covering  with  blankets,  etc.,  however,  should 
e  ayoided,  as  that  will  always  accelerate  the  respiration  and  the  circulation 
f  the  blood. 

Concerning  the  medicinal  treatment,  there  is  scarcely  a  remedial  agent  in 
le  veterinary  pharmacology,  that  has  not  been  recommended  or  tried  against 
leoro-pneumonia,  the  most  of  them,  of  course,  with  a  very  dubious  effect. 
Teither  has  there  been  want  of  partially  very  ridiculous  and  superstitious 
rcana,  that  have  been  used  without  success. 

The  treatment,  in  general,  has  to  be  antiphlogistic.  If  the  patients  are  ro- 
m&t  and  in  good  condition,  and  yet  in  the  first  stage  of  the  disease,  then  the 
reatment  may  commence  with  a  good  bleeding  of  from  eight  to  sixteen 
loands  of  blood,  according  to  the  size  and  constitution  of  the  animal.  Weak 
nd  emaciated  animals  should  not  be  bled,  as  to  them  a  bleeding  would  be 
iurtful.  Externally,  the  application  of  blisters  on  the  sides  of  the  thorax, 
nd  a  seton  below  the  breast,  is  useful  in  the  most  cases.  The  best  blister 
^onld  be  a  liniment  made  of  one  part  of  cantharides,  and  four  parts  of  oil ; 
intments  of  tartar  emetic,  arsenic,  corrosive  sublimate,  or  euphorbium,  are 
tot  necessary  and  should  never  be  used,  as  they  frequently  not  only  mortify 
he  skin,  but  sometimes,  even  the  muscles  and  other  textures  beneath  it,  also. 

A  piece  of  a  thin  rope,  or  a  strap  of  leather,  will  do  as  well  as  anything 
Ise  for  a  seton.  Internally,  large  doses  of  sulphate  of  soda,  with  nitrate  d1" 
)otassa  and  tartar  emetic,  may  be  given  in  the  first  stage,  or,  if  fever  suddenly 
appears,  digitalis  may  be  added.  In  cases  where  the  hepatization  of  the 
ongs  is  extensive,  the  use  of  carbonate  of  potassa  has  been  recommended. 

If  the  patients  have  already  entered  the  second,  feverish  or  evident  stage 
^f  the  disease,  then  the  treatment  must  be  somewhat  dlfierent.  Bleeding  has 
^  be  ayoided,  as  the  patient  will  soon  enough  decline  without.  Tartar  emetic 
^nd  carbonate  of  potassa — the  latter,  where  the  exsudation  is  extensive — may 
^  continued  with,  as  long  as  the  patients  are  not  emaciated ;  but  after  they 
ire  getting  weaker,  sulphate  of  iron,  about  two  drachms  given  three 
imes  a  day,  promises  the  best  success.  Alum,  tanin,  the  mineral  acids  and 
ir-water,  also,  have  been  recommended,  the  latter  especially,  where  the  dis- 
ise  has  terminated  in  consumption.  During  the  convalescence,  muriate  of 
nmonia,  red  antimony,  sulphur,  fennel-seed,  anis-seed,  juniper-berries,  etc., 
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may  be  given  with  advantage.  Where  the  disease  has  terminated  iu  coo- 
sumption,  a  treatment,  is  in  most  cases,  of  no  avail. 

In  all  those  cases,  where  is  considerable  difficulty  of  breathing,  the  medi- 
cines have  to  be  given  in  form  of  an  electuary,  and  not  in  a  fluid  form,  as 
fluids  frequently  will  be  poured  into  the  wind-pipe,  instead  of  beiog  swal- 
lowed, especially  as  the  breath  of  the  sick  animal  is  short,  and  the  medicine 
is  not  taken  voluntarily,  but  always  has  to  be  given  by  force.  To  make  ao 
electuary  a  little  marsh-mallow  root  powder,  is  the  best  and  most  innocent 
ftgglutinent. 

Finally,  let  me  say  a  few  words  in  regard  to  inoculation.  It  has  been  found 
out  long  ago,  that,  concerning  a  disease  like  Pleuro-pneumonia,  a  prevention 
is  of  a  far  greater  value  than  an  attempt  at  a  cure  ;  therefore,  in  those  coun- 
tries where  Pleuro-pneumonia  has  become  a  stationary  plague,  in  Holland,  Bel- 
gium, Switzerland  and  Upper  Italy,  it  has  been  experimented  to  find  a  success- 
ful preventive,  or  protective  remedy,  against  this  destructive  disease.  In 
1852,  de  Saive,  in  Cologne,  and  Willems,  in  Brussels,  recommended  inocula- 
tion as  a  successful  protection  against  Pleuro-pneumonia,  analagous  as  vacci- 
nation against  small-pox.  These  gentlemen  claimed  to  produce,  by  the  inocu- 
lation, a  milder  and  local  form  of  Pleuro  pneumonia,  restricted  to  the  place 
of  inoculation,  and  thereby,  to  protect  the  cattle  against  genuine  attacks  for 
life,  by  extinguishing  all  susceptibility.  This  theory  received  for  someyesn, 
a  great  deal  of  attention,  and  great  many  experiments  have  been  made,  b&( 
with  different  results.  The  inoculation  is  performed  in  the  following  way: 
A  robust  animal,  that  is  sick  in  the  first  stage,  and  has  Pleuro-pneumonia  in 
a  mild  form,  is  killed,  then  the  lungs  are  taken  out,  cut  to  pieces,  and  the 
gelatinous  exsudation  that  flows  out  or  is  gently  pressed  outof  tlie  interlobu- 
lar cellular  tissue,  is  taken  up  and  used  for  inoculation  matter.  This  matter 
is  then  inserted  on  the  backside  of  the  lower  third  of  the  tails  of  those  cattle 
that  are  to  be  inoculated,  in  the  same  way  as  the  vaccine  matter  is  on  the  arm 
of  a  child.  It  would  lead  mcj  too  far  to  relate  all  the  experiments,  result-* 
and  different  theories  about  the  inoculation  of  Pleuro  pneumonia.  It  wilH* 
enough  to  say,  that  frequently  after  an  inoculation,  the  disease  has  been  near 
as  malignant  as  a  genuine  attack;  that,  also,  great  many  losses  have  been  me' 
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with;  on  an  average,  about  fourteen  or  fifteen  per  cent,  of  the  inoeulated  ani- 
mals have  died.  Furthitr,  in  all  those  countries  where  inoculation  is  in  gene- 
ral practice,  then?  the  contagif»u  is  always  preserved  by  the  same,  and  become* 
never  extinct.  Thus,  the  inoculation  may  become  a  source  of  the  disease,  in 
stead  of  a  prcrventive.  Only  in  onejinstance  it  may  be  a  real  benefit,  /.  e.,  vher^ 
PleuropneunioniahaH  broken  out  in  a  loeiility,  or  in  a  large  herd,  and  butr* 
few  animals  are  yet  attacked,  ther<'  it  would  be  advisable  to  inoculate  a" 
those  animals  that  are  expo.sed  to  an  inf»;ction.  As  a  successful  inoculatio'' 
protects  the  cattle  against  a  genuine  attack,  the  losses  will  be  fewer,  andastbf 
period  of  incubation,  after  an  inoculation,  is  at  an  average  but  tliree  or  four 
weeks,  the  epizooty  will  quicker  be  brought  to  a  termination. 

At  the  International  Veterinary  Convention,  in  1863,  in  Hamburg,  the^^' 
lowing  resolutions,  moved  by  Pxof.  k,  C.Gi^T\«Lch,  in  Hannover,  hare  \^ 
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B8ed  in  the  sttuon  of  the  nzteenth  of  July.    Prof  Dr.  Bd.  Hering,  from 
ittgart,  in  the  chair : 

l.  For  the  extirpation  of  Plenro-pneomonia,  the  killing  of  the  attacked 
jdeLb  is  to  be  recommended. 

I  All  animals  being  exposed  to  an  infection,  should  be  inoculated. 
I  Within  the  first  year  after  the  termination  of  the  epizooty,  all  those  cat- 
that  have  recoyered,  as  well  as  those  that  have  been  in  contact  with  the 
eased  or  infected  animals,  should  be  slaughtered  for  beef, 
rhe  first  of  these  resolutions  was  nearly  unanimously  adopted. 


Wbdnb8D4ly  Evening — 7  o'clock. 

W.  C.  Flagg,  CorrespondiDg  Secretary  of  the  Board  of  Trng- 
)8,  read  a  paper  on 

RURAL  LITERATURE. 

On  80  taking  a  topic  as  this,  it  would  be  easy  to  write  a  readable  if  not  a 
^fal  lecture,  proyided  it  were  proper  to  confine  myself  to  the  Belles  lettres 
the  subject ;  but  in  yiew  of  the  fieict  that  what  I  haye  to  say  must  be  com- 
sssed  within  the  limits  of  a  few  pages,  and  that  the  more  useful,  if  not  the 
)re  readable,  portion  of  rural  writing,  falls  without  the  limits  of  what  our 
indfathers  called  polite  literature,  I  find  it  necessary  to  giye  up  the  more 
imng  task  of  the  literary  critic  for  the  drier  duties  of  an  enumeration  of 
lat  has  been  written  on  the  practical,  as  well  as  the  ideal,  life  of  the  coun- 
r— of  the  prose  as  well  as  the  poetry  of  rural  life. 

Literature  in  its  most  general  and  comprehensiye  sense,  includes  all  that 
trritten  and  printed,  in  contradistinction  to  what  is  spoken,  and  it  is  in 
B  general  sense  we  speak  of  the  literature  of  any  giyen  subject.  It  is  in 
A  sense  I  speak  of  rural  literature ;  meaning  thereby  all  that  has  been  writ- 
1  concerning  rural  life,  whether  it  be  pastoral  poetry,  agricultural  chemis- 
r,  or  farm  accounts. 

We  haye,  or  are  getting  to  haye,  a  literature  upon  about  eyery  subject  un- 
r  the  sun,  from  base  ball  to  the  doctrines  of  the  future  life.  The  stamp 
Uector  has  his  magazine,  and  the  metaphysician  his  journal  of  speculatiye 
lilosopby ;  and  meanwhile,  though  the  fact  is  hardly  recognized,  a  rural  lit- 
atare  has  grown  up.  I  suppose  the  fact  has  been  less  noticed,  because  our 
riters  on  rural  affairs  haye  been  generally  men  of  little  culture  on  the  one 
md,  or  less  experience  on  the  other,  and  haye  consequently  not  conmianded 
e  attention  that  writers  better  fitted  would  haye  deseryed  in  the  republic 
letters.  In  looking  oyer  our  yarious  cyclopaedias  and  hand  books  of  liter- 
ure,  one  is  surprised  to  see  how  little  attention  is  paid  to  the  literature  of 
>y  industrial  pursuit,  but  especially  of  one  that  for  thousands  of  ^^«LT%\i^% 
igaged  the  attention,  and  employed  the  energies  of  a  large  part  oi  \Ibft  cv^ 
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Uized  world.  Perhaps  it  Ib  a  relic  of  that  primal  barbarifim  that  flaw  noth- 
ing of  spiritual  or  political  sigmficance  in  the  common  life  of  the  oomoon 
people ;  and  that  found  only  in  the  life  and  social  conditions  of  the  mlisg 
few»  the  fitting  objects  of  its  study  and  thought  Perhaps,  too,  there  has 
been  greater  lack  of  eotUinuUy  in  agricultural  literature  and  thought,  thin 
is  creditable  to  the  farming  class.  Like  history,  farming  repeats  itself,  and 
there  has  been  a  great  amount  of  rediscovery  of  agricultural  arts,  and  no 
sufficient  remembrance  of  what  has  been  proven,  as  any  one  may  see  who 
compares  the  old  and  new  works. 

But  times  change,  and  we  change  with  them.  To-day  a  part,  at  least,  of 
our  agricultural  population,  begin  to  understand  their  necessities  and  the 
proper  way  to  supply  them.  We  have  learned  that  the  movements  of  the 
masses  are  more  signiHcant  than  the  chronicles  of  kings.  The  historian  of 
to-day,  traces  with  difficulty  but  with  intelligent  diligence,  the  nearly  oblit- 
erated footsteps  of  the  plodding  hind  of  past  ages,  as  the  best  indication  of 
the  movements  of  human  progress.  There  is  no  present  danger  that  the  in- 
dustrial classes,  their  movements,  their  ideas  and  their  sentiments  wUl  not 
be  carefully  studied.  But  this  study  will  bear  its  fruit  in  the  future.  At 
present  we  are  in  the  transition  stage,  and  I  find  a  lack  of  authorities  and 
well  digested  bibliographies,  when  I  come  to  inquire  into  the  amount  and 
quality  of  rural  literature. 

Loudon,  in  his  EncyclopsBdia  of  Agriculture,  has  given  a  considerable  liit 
of  books  upon  agriculture  and  kindred  topics ;  and  Donald  Q.  Mitchell  in  his 
Wet  Days  at  Edgewood,  has  made  the  first  attempt  I  know  of,  at  a  literary 
history  of  the  more  readable  writers  on  rural  affairs ;  but  neither  attempts 
are  complete  bibliography,  although  affording  important  aid  for  the  com- 
pilation of  one. 

I  could  not  hope  within  the  scope  of  this  brief  paper,  to  make  good  their 
deficiencies,  even  if  my  information  were  complete ;  but  I  will  attempt  a 
classification  of  the  various  books  on  rural  affairs,  and  name  under  each  head 
so  far  as  I  can,  the  more  important  works  on  each  topic. 

I  follow  in  this  classification,  a  scheme  of  more  general  application  adopted 
by  Mr.  Lesley  of  the  American  Philosophical  Society  at  Philadelphia,  and 
described  by  him  in  the  Smithsonian  Report  for  1862.  This,  as  modified  and 
adapted  to  the  more  limited  topic  now  in  hand,  may  include : 

1.  A  general  or  miscellaneous  class,  embracing  Bibliographical  works, 
Encyclopaedias,  Transactions  and  Reports  of  Societies,  Annuals  and  Periodi- 
cals, and  other  works  treating  of  a  variety  of  topics. 

3.  Mathematics  as  applied  to  Agriculture,  embracing  Meteorology  (thougt 
this  is  a  questionable  classification),  Surveying,  Leveling,  Drainage,  Irrig*- 
tion,  and  other  Agricultural  Engineering,  Book-keeping  and  Physics,  or 
Mechanics. 

3.  Inorganic  Science  applicable  to  Agriculture,  including  Agriculture 
Chemistry  and  the  Mineralogy  and  Geology  of  Soils,  etc. 

4.  Organic  Sciences  applicable  to  Agriculture,  including  Biology  or  Genera 
Phy Biology,  Botany,  Zoology,  and\etmii?Li'3  ^cX^x^o.^. 
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5.  Historical  Science  as  applied  to  Agricnltare,  can  embrace  only  histories 
)f  Agricaltnre  and  rural  life,  which  are  rare,  and  books  of  travel  by  agrical- 
ual,  horticultural,  botanical,  and  sometimes  other  scientific  tourists. 

6.  Social  Science  as  applicable  to  Rural  Affidrs,  specially  embraces  Agri- 
oltural  Statistics,  Rural  Economy,  Farm  ManuflM^ures  and  Rural  Law. 

7.  Spiritual  Science  when  limited  to  rural  life,  includes  the  attractive 
opics  of  rural,  imaginative  and  descriptive  literature,  prose  and  verse,  land- 
cape  and  other  ornamental  gardening,  Rural  Architecture  and  Agricultural 
Vacation. 

8.  Personal  Science  or  Biography  in  this  relation  may  include  the  biogra- 
)hie8  of  persons  identified  with  the  progress  and  history  of  agricultural  art. 

Other  divisions  might  be  suggested  that  would  possibly  be  more  interest- 
Dg  in  a  general  survey  of  the  literature  of  the  subject.  A  chronological  and 
tthnological  arrangement  would  be  one,  going  back  to  the  time 

**  When  Adam  delved  and  Eve  span,'' 

Old  tracing  downward  so  far  as  possible,  the  course  of  agricultural  progresib 
n  all  times  and  ages. 

A  division  according  to  the  generally  accepted  analysiB  of  the  human  mind 
sQggests  itself-— including  theoretical,  imaginative  and  practical  rural  litera- 
ture.   This  I  should  personally  prefer  as  the  most  philosophical. 

Bat  looking  at  literature  as  we  find  it :  often  miscellaneous  and  nearly  al- 
irayB  unphilosophical,  I  regard  the  division  first  given  as  the  moat  available, 
ind  will  now  enter  upon  its  discussion  more  in  detail. 

1.  Under  the  general  or  miscellaneous  class  we  may  group  all  books  that 
treat  of  a  variety  of  rural  topics,  and  which  consequently  cannot  be  distributed 
except  piece  meal  under  the  special  heads  of  which  they  variously  treat.     Of 
this  class  were  most  of  the  early  and  many  of  the  later  works  on  agriculture. 
Hago,  the  Carthagenian,  of  whose  works  only  a  fragment  has  come  down  to 
OS,  probably  made  a  compilation  of  miscellaneous  matter.    Hesiod,  the  oldest 
of  Greek  writers  on  agriculture,  whose  works  have  come  down  to  us,  is  very 
betorogeneous  in  his  matter.    The  carious  book  of  Kabathean  Agriculture, 
compiled  a  thousand  years  ago  from  earlier  writers,  and  attracting  a  great 
deal  of  attention  from  the  high  antiquity  claimed  for  its  original  authori- 
ties, is  equally  miscellaneous  in  its  scope,  as  see  the  review  of  it  in  the  New 
EngUnder  for  July,  1862.     Of  nearly  a  contemporaneous  date  in  its  compi- 
lation is  the  Qeoponica,  a  Greek  compendium  of  a  number  of  preceding  wri- 
Wri    It  is  described  somewhat  at  length  in  the  Wet  Days  at  Edgewood,  and 
is  equally  miscellaneous  in  its  character.    Much  later,  but  still  a  compendium 
of  more  ancient  writers,  is  the  Scriptores  rei  rusticae  made  by  Gesner,  I  be- 
believe  in  1786,  and  containing  the  writings  of  Cato,  Varro,  Columella,  Pal- 
pus, and  other  Roman  authors.    Another  book  of  this  class,  notable  for 
^  perennial  character,  is  the  Maison  Rustique  of  Etienne  and  Liebault, 
^ting  back  into  the  sixteenth  century,  but  with  successive  revisions  and  ad- 
^tiona,  brought  down  to  the  present  day  as  a  standard  French  authority,  on 
^  great  variety  of  rural  afiieiirs,  and  as  such  now  placed  on  the  aVieV?^^  oi  \>cl« 
^brary  of  this  Vnirersit/.    Loudon*i  Encyclopaedia  of  AgricuVtviT©  \a  «^  ^V^ 


more  remarkable  work  in  the  amonnt  of  learning,  diligence  and  general  ac* 
cnracy  it  displays.    It  is  a  monoment  of  the  literary  toil  and  patient  indnCiy 
of  its  author,  and  no  doubt  the  most  complete  book  of  its  kind.   Of  AmeorieaB 
works  of  a  kindred  character,  Copeland's  Country  Life  and  Allen's  Americu 
Farm  Book  will  suggest  themselves  as  desirable ;  but  the  Rural  Affidrs  of  J. 
J.  Thomas,  although  subject  to  the  drawbacks  of  periodical  publication  ind 
repetition  of  views,  are  to  my  mind  the  best  miscellaneous  work  on  rnnl 
affidrs  yet  written  for  American  uset 

Of  Bibliographical  works,  I  only  name  the  Wet  Days  at  Edgewood,  which 
is  always  readable  and  generally  instructive,  and  the  bibliographical  notioes 
in  Loudon*s  Encydopsedia  of  Agriculture.  The  list  of  American  worbia 
the  Report  of  the  Commissioner  of  Agriculture  for  1868  is  valuable. 

Under  the  general  or  miscellaneous  head,  also  comes  a  formidable  lot  of 
Reports  and  Transactions  of  government  departments,  societies,  clubs,  bosidB, 
etc.  Of  our  American  States,  the  following,  have  published  reports :  Maine, 
Massachusetts,  Connecticut,  Rhode  Island,  New  York,  Pennsylvania,  OhiOi 
Indiana,  Illinois,  Michigan,  Wisconsin,  Iowa,  Missouri,  Nebraska,  Tennone; 
California  and  Oregon.  Besides  these  we  have  the  reports  of  more  local  or 
private  organizations,  and  the  Patent  Office  Reports  followed  by  the  bur 
valuable  reports  of  the  Commissioner  of  Agriculture,  which  two  last,  since 
1847,  have  furnished  a  national  report  of  more  or  less  value  to  the  hiws- 
In  British  America,  some  of  the  provinces,  I  believe,  publish  annual  repotta 
The  various  Agricultural  Societies  of  Great  Britain  have  their  reports,  bat  I 
know  very  little  of  them.  Among  them  are  the  Bath  and  West  of  EugUnd 
Society,  organized  in  1777 ;  the  Ilighland  Society  of  Scotland,  organized  ii 
1784  ;  the  Board  of  Agriculture  in  1793,  and  the  Royal  Agricultural  Societj 
in  1838,  twenty-five  of  whose  volumes  are  now  on  our  library  shelves. 
France  has  numerous  societies,  and  I  presume  more  or  less  reports.  Ger- 
many still  more.  In  fact,  wc  find  that  in  England,  Germany,  and  France* 
we  must  look  for  the  great  proportion  of  modem  thought  on  Agriculture. 

Agricultural  annuals,  quarterlies,  and  monthly  and  weekly  publications,  tst 
mostly  of  this  character.  We  already  have  several  valuable  annuals  in  tliiJ 
country,  in  the  shape  of  the  Rural  Register,  of  the  Country  Gentleman,  the 
American  Agricultural  and  Ilorticultural  annuals  of  the  American  Agricul- 
turalist, the  Prairie  Farmer  Annual  and  the  Western  Rural  Annual  of  oar 
own  State.  There  are  similar  publications  in  England  which  I  have  no^ 
seen ;  a  very  excellent  one,  L'Annee  Agricolc,  besides  Almanach  du  Cultiyatenr. 
Almanach  du  Jardinier,  etc.,  in  France,  and  others  in  Germany.  Little  has  been 
done  in  this  country  in  the  way  of  Agricultural  quarterlies  or  magazines, 
although  the  more  exhaustive  and  well  considered  treatment  of  topH» 
that  they  would  bring  with  them,  makes  them  much  to  be  desired.  The 
writing  done  for  our  American  agricultural  papers  is  often  ill  considered,  gen- 
erally  hastily  and  carelessly  expressed,  and  is  never  thorough,  for  that  impl«« 
an  extent  of  space  in  the  columns  of  a  newspaper  that  the  public  taste  f<>f 
variety  will  not  brook.  In  England  they  have  the  Farmer's  Magazine  tn^ 
the  Qaarterly  Journal  of  Agricultuio.  ln¥twiVi^,\A^^\x'tQrsiv\\iea  de  rAgricul* 


are  et  de  Hortieoltiire  (monthly),  Joanud  de  rAgricnltture  doB  pays  chaodB 
mQiithlyX  ^  mois  Agrioole  (monthly),  Beyne  des  Jardins  et  des  Champs 
^monthly),  etc  In  Clermany,  nmnerons  monthly  and  quarterly  publications, 
mchas  the  Landwirthschaftliche  Monatschrift,  Die  Landwirthschaftlichen 
Venmchs  Stationen,  etc.  Of  farmers'  periodicals,  howerer,  the  weekly  ap- 
pears to  be  the  &yorite  and  popular  form,  as  the  Revue  Agrioole  of  France, 
the  Gardeners  and  Farmers*  Journal  and  the  Mark  Lane  Express  of  England, 
and  the  Country  Gentleman,  Rural  New  Yorker,  Hearth  and  Home,  Prairie 
Parmer,  Western  Rural  and  many  others  evince.  But  all,  or  nearly  all,  our 
American  Agricultural  papers  are  so  far  hybridised  with  the  so  called  family 
neirspapers  as  to  lose  in  a  great  degree  their  distinctive  diaracter  of  special 
[>eriodicals.  This  may  be  a  fine  thing  for  the  fiunily  newspaper  and  profita- 
>le  for  the  publisher,  but  it  detracts  a  good  deal  from  the  advantages  derived 
*rom  the  division  of  labor  in  newspaper  publication,  and  will  not  give  the 
)est  result  in  agricultural  practice. 

No  country,  I  believe,  unless  it  is  France  in  the  Moniteurde  T Agriculture, 
las  a  daily  agricultural  paper ;  but  I  confidently  predict  that  the  *'  coming  *' 
Imerioan  fiurmer  will  receive  an  agricultural  daily,  with  telegraphic  reports 
>f  the  state  of  the  weather  and  crops,  and  possibly  an  omission  of  the  last  city 
OMirder  or  forgery. 

2.  Mathematical  science  as  applied  to  agriculture  gives  rise  to  works  on 
Agricultural  meteorology,  surveying,  drainage  and^irrigation,  book-keeping 
ind  physics  in  their  relation  to  agriculture.  Of  works  on  meteorology,  I  find 
Blodget's  Climatology  of  the  United  States  of  considerable  practical  inter- 
est, though  now  out  of  print,  and  a  costly  work  at  first.  Loomis'  Trea- 
tise on  Meteorology  is  a  text  book,  and  not  of  special  application,  but  is  de- 
arable.  Surveying,  of  course,  has  a  special  interest,  and  frequent  application 
•o  fanning,  but  there  is  no  work  specially  designed  for  the  farmers*  use.  Per- 
laps  it  is  hardly  needed,  as  the  common  books  of  Gillespie  and  others,  answer  a 
^ood  purpose.  Drainage,  which  is  almost  a  subordinate  branch  of  surveying, 
ULS  been  written  upon  by  French,  Elippart,  and  Waring,  of  American  authors. 
Ul  of  these  seem  to  me  valuable,  though  all  things  considered,  I  would  take 
ifaring's  work  if  I  could  have  but  one.  The  English  writers  on  this  subject 
1  have  only  read  in  quotations,  but  I  presume  their  methods  would  not  suit 
vn  systems  of  agriculture.  Agricultural  book-keeping  has  been  taught  as  a 
iistinct  branch  of  book-keeping,  and  we  have  some  small  treatises  and  elab- 
:>rate  blanks  to  teach  the  young  farmer  how  to  post  his  books.  I  confess, 
iiowever,  that  I  have  found  none  of  these  very  satisfactory,  and  am  strongly 
indined  to  believe  that  a  study  of  the  principles  of  ordinary  book-kcepiug, 
uid  the  application  of  them  in  common  books,  as  common  sense  teaches, 
^  a  given  form,  will  be  more  satisfactory.  I  hope  the  coming  farmer  will 
Iceep  books,  and  keep  them  well,  but  there  is  so  broad  a  margin  of  guessing, 
V  estimate  necessitated  in  farming,  that  we  must  not  anticipate  very  accurate 
'esults.  Who  can  properly  tell,  for  instance,  the  waste  or  gain  of  a  farmer's 
apital — his  land — in  a  given  year  ? 

Under  the  head  of  physics  may  be  arranged  a  class  of  boo\L^  o{  7(\x\c\i 
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there  is  too  scanty  a  supply.  Thomas'  Farm  Implements  is  about  the  only  r 
exdusive  work  on  the  subject  that  I  know  of  in  this  country.  Some  of  the  ; 
writings  of  S.  Edwards  Todd,  and  the  report  of  J.  Staunton  Gould,  in  the  j 
New  York  Agricultural  Report,  which  ought  to  be  printed  as  a  sepante  j 
work,  are  of  a  similar  character.  I  presume  works  of  the  kind  are  more  ; 
common  in  Europe,  but  I  have  not  chanced  to  see  more  than  the  namei  (tf  i 
a  few  of  them.  < 

3.  The  inorganic  sciences  applied  to  agriculture,  are  chemistry,  mineralogy,  ' 
and  geology.  Agricultural  chemistry  has  had  a  proper  share  of  devotees 
since  Sir  Humphry  Davy's  time,  down  to  Professor  S.  W.  Johnson,  whofe 
How  Crops  Qrow  is,  I  belieye,  considered  our  best  work  on  its  topic,  in  the 
English  language.  His  forthcoming  work.  How  Crops  Feed,  will  be  looked 
for  with  interest.  Johnson's  book  on  agricultural  chemistry,  though  not 
behind  the  age,  is  still  commended  and  read.  Caldwell's  Agricultural  Ghai- 
ical  Analysis,  I  presume  to  bo  yaluable,  but  have  not  examined  it  Saul 
Wolffs  Ackerbau,  and  Knop's  Ereislauf  des  Stofis,  are  among  the  moat  nim- 
ble of  the  German  works,  Prof.  Stuart  informs  me ;  yet  more  yaluable,  pertaip  | 
though  in  a  chaotic  condition,  are  the  publications  of  the  many  Yersodi  , 
Stationen,  some  of  which  are  already  gathered  in  our  libraries,  and  whicb  \ 
were  largely  drawn  upon  by  Prof.  Johnson,  as  he  informs  us,  in  the  prepan*  f 
tion  of  his  yaluable  works.  Boussingault's  Chimie  Agricole,  I  judge  to  be 
one  of  the  most  yaluable  of  the  French  books  on  this  topic. 

As  to  mineralogy  and  geology,  in  this  connection,  Prof.  Johnson's  How 
Crops  Feed  (I  add  this  in  revising  for  the  press),  first  suggests  itself  as  latesi 
and  most  valiuible  at  least,  so  far  as  in  its  consideration  of  **  the  soil  as  related 
to  vegetable  production."  There  is  something  in  Johnson^s  Agricultural 
C'bemistry,  and  Norton's  Scientific  Agriculture.  We  need  very  much  a  popu- 
lar treatise  on  our  Illinois  soils,  such  as  our  State  Geologist  will  be  probably 
l)repared  to  produce,  when  the  Geological  Survey  of  Illinois  is  concluded. 

4.  Tlie  organic  sciences  as  applied  to  agriculture  open  a  wide  field  of 
thought,  experiment  and  literature,  naturally  much  the  largest,  under  the  gen- 
♦*ral  head  of  husbandry.  For  here  we  have  biology,  or  general  physiology, 
botany,  zoology  and  veterinary  science.  Under  the  general  head  of  biology, I 
suppose  we  ought  to  class  such  books  as  Darwin's  Variation  of  Animals,  and 
Plants  under  Domestication,  whoso  facts,  whether  we  accept  his  conclusions 
or  not,  arc  of  wonderful  interest  to  the  farmer,  and  an  excellent  practical 
book  of  Gray,  his  Field,  Garden  and  Forest  Botany ;  then  Darlington's  Weeds 
and  Ust  ful  Plants.  How  Crops  Grow,  makes  a  re-appearance,  and  Carpenter'i 
Vegetal )le  Physiology  (English),  is  worth  looking  into.  Our  friend,  Dr.  Wtf- 
«ler,  thinks  highly  of  the  works  of  Schleiden,  and  since  this  lecture  wasfii* 
written,  I  have  procured  and  found  very  valuable  De  CandoUc's  Geogrsphic 
Botanique  raisonee.  Leaving  these  general  works  bearing  on  agricultural  bot- 
any, and  coming  to  more  special  works,  we  are  getting  to  have  many  valoiWf 
books.    Flint's  G  rasses  and  Forage  Plants  is  the  only  book  I  have  seen  upon  ih 

subject,  and  that  is  rather  limited  in  the  area  for  which  it  was  designed,  and  i* 
now  perhaps  a  little  behind  the  titnca,    KXv^^^tV^^'^Xi^^v  Pl«.nt  and  Todd's 
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Hieat  OalttiriBt  are  natiye  works,  but  I  am  not  familiar  enough  with  them 
>  characterize  them.  There  haye  been  several  works  on  Indian  Com  written, 
Dch  as  D.  J.  Browne^s  Memoir  on  Indian  Com,  Edward  Enfield's  Treatise  on 
ndian  Com,  the  appendix  to  Mr.  Elippart's  work  on  Wheat,  Bonafon's  His- 
oire  Natnrelle  dn  Maize — the  last  of  which  is  said  to  be  a  magnificent  work. 
If  etzger  and  Von  Bibra  haye  written  works  in  which  the  cereals,  as  a  whole, 
ire  considered — the  former.  Die  Getreidearten,  the  latter,  Die  Getreidearten 
md  das  Brod,  which  is  referred  to  by  Prof.  Johnson  as  an  authority. 

Culinary  vegetables  have  been  the  subjects  of  a  good  deal  of  research  and 
mting.  Fearing  Burr's  Vegetables  of  America,  is  a  very  complete  work, 
ind  very  finely  illustrated.  Henderson's  Gardening  for  Profit  is  practical 
uid  good.  Buist's  Kitchen  Gardener  is,  or  rather  was  a  good  book,  that 
leeds  bringing  up  to  the  present  time.  Several  of  the  annual  catalogues  of 
>iir  Seedsmen,  as  Bliss,  Vicks,  Hovey,  etc.,  are  pretty  complete  treatises  in 
themselves.  We  may  soon  expect  special  works  on  the  more  important  and 
rariable  vegetables,  such  as  the  potato,  tomato  and  cabbage ;  in,  fact,  the  Ger- 
mans already  have  one  on  the  cabbage  plants,  and  we  have  some  small  pam- 
pldets,  such  as  Gregory  on  the  Squash,  and  Potato  Culture. 

Upon  textile  plants  we  have  Turners*  Cotton  Planter's  Manuel,  Lyman's 
Cotton  Culture,  Flax  Culture,  and  treatises,  now  out  of  date,  on  Hemp,  etc. 
Several  American  books  have  been  written  on  sorghum  and  the  sugar  cane 
proper.  Dr.  James  Grainger,  an  Englishman,  resident  at  St.  Christopher, 
mote  a  poem  on  sugar  cane,  intended  to  mingle  instraction  with  the  charm 
of  poetry,  I  suppose,  but  it  does  not^seem  to  have  had  a  marked  effect  on  the 
West  Indian  staple.    Books  have  been  written,  also,  on  hops,  tobacco,  etc. 

Fruit  books  have  been  produced  in  this  country  in  considerable  quantity, 
^d  of  very  good  practical  quality.  The  new  and  large  edition  of  Downing's 
^niit  and  Fruit  Trees  of  America  is  one  of  the  most  complete  works  on  gen- 
eral pomology  yet  published,  though  one  may  expect  to  see  it  surpassed  by 
A.ndre  Leroy  (d' Angers)  Dictionnaire  de  Pomologie,  the  first  and  second  vol- 
:imes  of  which,  containing  1390  pages,  treat  of  Pears!  But  Mr.  Downing's 
vrork  describes  1855  varieties  of  the  apple,  1006  of  pears,  and  other  fruits  in 
i^roportion.  The  Fruit  Culturist  of  John  J.  Thomas  is  a  smaller  but  very 
;>ractical  and  valuable  work,  and  as  befits  its  Quaker  origin,  is  a  thoroughly 
^nest  book  in  matter,  type  and  paper.  The  special  works  of  Dr.  Warder  on 
Apples,  Quinn  and  Field  on  pear  culture,  of  Ilusmann,  Fuller,  and  others  on 
the  grape,  of  Fuller  on  small  fruits,  Eastwood  on  the  cranberry,  etc.,  readily 
some  to  mind.  Fulton,  since  this  lecture  was  first  written,  has  published  a 
^lecial  work  on  the  peach.  English  works  on  fruits  are  comparatively  rare, 
but  some  of  them  very  good,  especially  Lindley's  Guide  to  the  Orchard  and 
Dr.  Hogg's  work  on  apples.  McEwen  has  written  a  brief  work  on  the  peach 
%&d  nectarine  ;  Brehaut,  one  on  peach  pruning.  The  Germans  have  published 
*Mne  valuable  and  erudite  works  on  fruits,  judging  from  Christ's  old  work 
irablished  in  1817,  and  the  later  Ilandbuch  der  Obstkunde  of  Lucas  and 
Oberdieck  and  others,  that  I  have  seen.  The  French,  probably  ftom  tYievx 
bore  fiivorable  cUmate,  have  turned  more  attention  to  the  subject  oiirv]i\ia. 
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I  have  already  alladed  to  the  great  work  of  Leroy.  Carricre,  Bengy-Poy- 
yallee,  and  oOier's  works  on  the  peach,  excel  those  of  other  coontries  on  flstt 
fruit,  both  in  number  and  quality.  A  special  work  on  the  strawberry  hj  t 
French  author,  I  have  seen  highly  commended.  D'Albret  and  Du  BkiuI, 
and  many  others,  have  written  books  on  pruning  superior  I  believe  to  thon 
of  any  other  country. 

Books  upon  ornamental  and  fbrest  trees  are  numerous  and  good.  Hib 
works  of  Michaux  and  Nuttall  are  still  standards,  but  are  not  up  with  tlie 
age.  Browne's  Trees  of  Aolerica  is  worth  haying,  but  seems  to  be  an  ill  judged 
compilation.  Fuller's  Forest  Tree  Culturist  has  its  value  as  a  compact  asd 
practical  treatise,  but  hatflly  meets  our  western  wants.  Loudon's  Arboretom, 
though  an  English  work,  and  now  many  years  published,  is  still  the  bettgto- 
eral  work,  and  is  a  prodigy  of  energy,  industry  and  research.  Of  more  tpeciil 
books  the  Book  of  Evergreens  of  Josiah  Hoopes  is  very  complete,  scientifie 
and  practical  The  Hedges  and  Evergreens  of  Or.  Warder  was  valuiUe^ 
the  time  of  its  publication,  but  needs  revision  to  bring  it  up  to  the  exiitiBg 
state  of  knowledge  on  this  subject  On  flower  culture  we  are  getting  tohaie 
a  variety  of  valuable  books,  among  which  are  the  general  works  of  Boitfi 
Henderson  and  Rand,  and  the  special  ones  of  Parsons  and  Parkman,  on  the 
rose,  Rand  upon  bulbs,  etc.  There  is  also  quite  a  number  of  works  on  cul- 
ture under  glass,  among  which  are  Saunders  and  Hovcy's  editions  of  RiTO*' 
Orchard  Houses,  Woodward's  Graperies,  Leuchar'sHow  to  Build  Hot  Homei, 
etc.  This  whole  subject,  however,  I  suspect  demauds  a  revision  of  the  «• 
tunt  books.    They  seem  to  be  based  too  much  on  European  experience. 

Under  this  head  also  may  be  placed  a  large  number  of  horticultural  aQ- 
nuals  and  magazines.  Of  annuals  we  have  the  American  Horticultural  An 
nual  of  the  American  Agriculturist,  and  did  have  the  Kecord  of  Horticulture, 
now  discontinued.  There  are  similar  annuals  in  France  and  England,  such 
as  Almanacli  du  Jardinier,  etc.  Of  our  horticultural  magazines  first  in  order 
comes  Ilovey's  Magazine,  started  in  1835,  but  merged  at  the  end  of  1868  in 
the  Journal  of  Horticulture,  itself  started  in  1867.  The  Horticulturist,  stirt- 
ed  by  Downing  in  1845,  came  next,  and  is  now  in  its  25th  year.  The  Gar- 
dener's Monthly  appeared  in  1859,  and  under  the  very  able  editorship  of 
Thomas  Meehan  may  now  be  regarded  as  about  the  best  of  our  horticultural 
periodicals.  In  Britain  there  arc  many  horticultural  magazines,  such  as  tk 
Floral  Magazine,  Floral  World,  Florist  and  Pomologist,  Gardeners'  Chroni- 
cle (a  weekly),  Gardeners'  Magazine,  Journal  of  Horticulture,  and  Scottish 
Gardener.  In  the  French  language  are  the  valuable  Revue  Ilorticole,  startcJ 
in  1829,  now  published  weekly  ;  La  Belgique  Ilorticole,  1851,  monthly;  Flore 
des  Serres,  1845 ;  Horticulteur  Francais,  1851,  monthly;  Illustration Horticolfi 

1854,  monthly ;  Journal  do  la  Societie  imperiale  et  ccntrale  d'  HorticultiirCi 

1855,  monthly  ;  Revue  de  V  Horticulture,  tri-monthly,  1867  ;  Revue  dcs  Jif" 
dens,  1800,  monthly ;  Verger,  1851.  The  French  have,  moreover,  Le  MoDitenr 
vinicole,  and  Revue  viticole,  just  as  we  have  at  St.  Louis  The  Grape  Cnl" 
turist,  edited  by  Mr.  Husmann.     German  magazines,  etc  of  the  horticultur*! 

sort,  are  sufficiently  numerous,  such  aa  tV'^  WVw^trirtc  Monatshefte,  Pomo- 
logische  Zcitschrift,  etc. 
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Zoology  applied  to  domestic  animftlB  aUo  introduces  a  large  class  of  books. 
Teiiiiey*8  Natural  History,  Goodale's  Principles  of  Breeding,  are  general  works, 
to  which  a  good  deal  may  be  a^ed  firom  Darwin's  Animals  and  Plants  under 
Domestication.  In  English  we  find  recommended  general  works  such  as 
Low's  Domestic  Animals,  Of  more  special  ones  we  have  Allen's  American 
Cattie,  Flint's  Milch  Cows  and  Dairy  Farming,  Quincy's  Soiling  of  Cattle, 
and  the  yarious  herd  books  devoted  to  cattle.  Dobson  on  the  Ox  is  an  Eng- 
lish text  book.  La  Connaissance  Gkn.  du  Boeuf  is  a  French  work  of  probable 
▼sliie.  Gnenon's  work  on  Milch  Cows  is  curious  at  least.  Special  works 
on  the  horse  are  numerous,  such  as  Herbert's  Hints  to  Horse- keepers,  Jen- 
nings* Horse  Training  made  easy,  Mayhew's  Illustrated  Horse  Manage- 
ment, and  a  late  and  highly  commended  work,  The  Horse,  by  Stonheuge, 
the  nam  dt  plume  of  a  brother  of  our  late  State  Entomologist,  Mr.  Walsh.  We 
have  also  works  on  particular  breeds,  as  Percheron  Horses,  translated  from 
tbe  French,  and  Lindley's  Morgan  Horses.  There  are  even  works  on  particu- 
lar parts  of  the  horse,  as  Miles  on  the  Horse's  Foot,  and  the  new  book  on 
Hone  Shoes  and  Horse  Shoeing,  noticed  in  the  first  number  of  Old  and  New. 
Germane  to  works  on  the  horse,  is  Riley's  book  on  the  mule. 

Books  on  Swine  are  comparatively  scarce.  Heretofore  we  have  had  in 
popular  use  only  the  little  manual  of  Richardson,  which  is  entirely  inade- 
quate. Since  the  first  writing  of  this  lecture,  however,  Harris  on  the  Pig,  an 
American  work,  has  appeared,  which  does  much  towards  supplying  the  de- 
ficiency. Von  Nathusius  has  written  a  book  on  Die  Racen  der  Schwcines, 
^hich  Darwin  cites  as  an  authority,  and  there  arc  many  books,  both  French 
and  German,  on  the  subject    In  France  there  is  even  a  Pork  Almanac. 

The  Sheep  has  more  attracted  the  attention  of  American  writers.  We 
ba?e  the  works  of  Morrell  and  Randall,  both  very  good,  and  the  English 
book  of  Youatt,  reprinted.  The  Germans  have  a  work  by  Fitzinger,  Ueber 
<iie  Racen  des  Zahmen  Schafes,  which  must  be  curious  in  its  speculations  ac- 
cording to  Mr.  Darwin.  Of  course  there  are  numerous  French  treatises, 
SQchasEmile  Baudemaut's  book  on  Les  Merinos,  Lanson's  Les  Mouton's 
Viellerot's  Betes  a  laine,  etc.  There  is  even  a  treatise  on  Wool  Growing  and 
Merino  Breeding,  published  in  Australia. 

There  are  numerous  books  on  Domestic  Birds,  of  which  Bement's  Poulter- 
w's  Companion  is  probably  the  best  for  our  use.  Tegetmeier's  Poultry  Book 
(English)  is  later,  but  expensive.  Saunders'  Domestic  Poultry  and  the  Ame- 
ncan  Bird  Fancier  are  smaller  and  less  praised  books.  Then  there  is  Wright's 
l^ractical  Poultry  Keeper  and  Geyelin*s  Poultry  Breeding.  Numerous  books 
have  been  written  in  Europe  solely  upon  the  Pigeon,  as  one  may  see  in  the 
foot  notes  of  Darwin's  Animals  and  Plants,  but  in  this  country  the  division 
of  labor  in  authorship  is  hardly  so  fax  extended. 

We  have  some  books  on  other  and  less  common  domestic  animals,  such  as 
Bement's  Rabbit  Fancier,  Richardson  on  the  Dog,  the  Dog  by  Dinks,  May- 
W  and  Hutchinson,  Basse  cour  pigeons  et  lapins,  by  Madame  Millcte  Robi< 
^.  etc.    Books  upon  Fish  Culture  have  been  written  by  Norris,  etc. 

Books  upon  what  we  maj  call  the  domeBtic  insects  are  in  vogvie,  ec^ecA^^ 
^ose  vpon  the  Bee,  upon  which  Quimby  in  his  MyBterieR  of  "Bee-YeeY^Ti^ 
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Langstroth  on  the  Honey  Bee,  and  others  have  written  oopioualy.    Of  the 
French  books,  Debeaayoye  Guide  de  V  Apicultenr  hat  reached  a  sixth  edi- 
tion, and  Emile  Le  Ferres  Les  Abeilles  a  second.    The  Germans  appear  to 
haye  nmneroos  authors  on  the  sabject,  as  well  as  Transactions  of  Boeietui 
and  periodicals,  such  as  the  Bienenfrennd,  the  Bienen  Zeitong,  now  twoitj- 
five  years  published,  etc.    I  note  seyeral  Italian  works  as  indicatiye  of  sn  in- 
terest in  that  region,  and  a  Handy  Book  on  the  Honey  Bee,  pablished  at 
Auckland,  New  Zealand.    The  Silk  Worm  has  long  been  of  interest,  ud 
there  is  considerable  literature  on  the  subject    I  haye  eyen  an  Americu 
work  published  in  1885,  pending  the  moras  multicaulis  feyer.    Harasztby  in 
his  work  on  Grape  Culture,  reprints  a  Bayarian  treatise  on  the  suliject,  and 
a  Mr.  Proyost,  of  California,  has  lately  written  a  book  on  the  subject,  a  resnlt 
of  the  great  interest  awakened  in  that  State.    We  haye  one  periodical  dero- 
ted  to  bee  culture.    In  France  we  find  numerous  treatises  on  the  Silk  Womi 
and  Mulberry,  and  Society  Annals,  and  eyen  special  works  on  the  Aihs- 
thos  and  other  silk  worms.    Monographs  are  written  also  on  the  disetMiof 
the  silk  worm,  and  one  translation  of  a  Japanese  work,  "  Sira-Eawa,"  Iw* 
been  published  at  Paris.    Many  works  on  this  subject  also  may  bfr  found  in 
the  Italian. 

Books  upon  noxious  insects  are  increasing  with  the  demand,  but  we  itHl 
lack  a  good  manual.  The  best  practical  work  I  suppose,  is  still  Harm*  U- 
sects  Injurious  to  Vegetation,  but  we  may  commend  also  the  less  mccaoAi 
writings  of  Fitch.  Packard's  Guide  to  the  Study  of  Insects  I  do  not  M 
much  commended  by  our  practical  men.  The  reports  of  Mr.  Walsh  and  Mr. 
Riley  and  their  periodicals,  the  Practical  Entomologist  and  the  Americw 
Entomologist,  furnish  the  most  valuable  aids  to  the  western  farmer.  Ento- 
mological periodicals  are  published  in  Canada,  England  and  France,  and  I 
presume  in  other  European  countries.  «    • 

Under  the  head  of  Applied  Zoology,  we  must  also  notice  Veterinary  Science, 
with  an  extensive  literature,  especially  upon  the  diseases  of  the  horse.  Among 
books  written  or  reprinted  in  this  country  are  Cole's  Veterinarian,  Dadd's 
3Iodem  Horse  Doctor  and  his  American  Cattle  Doctor,  Youatt  and  Spooner 
on  the  Horse,  Youatt  on  Cattle,  etc,  Jenning  on  the  Horse  and  his  Diseases' 
Mavhew's  Illustrated  Horse  Doctor,  etc.  Valuable  but  less  common  an? 
Gamgee  and  Law's  Anatomy  of  the  Domestic  Animals,  Gamgee's  Domestic 
Animals  in  Health  and  Disease,  Chauveau's  Anatomic  comparee  des  Animaux 
Domestiques,  Reynal's  Dictionnaire  de  Medecine  Veterinaire,  Percivall's  Hip- 
popathologic,  and  Leyh's  Handbuch  der  Anatomic  der  Hausthiere. 

5.  Under  the  head  of  Historical  Science,  we  may  place  histories  of  agricul 
turc,  agricultural  and  horticultural  tours,  and  the  like.  Books  of  the  kifld 
are  as  yet  scarce  in  this  country,  though  not  absolutely  unknown.  Loudon 
gives  something  of  a  history  of  agriculture  in  the  beginning  of  his  Encydo^ 
piedia  of  Agriculture.  Morton's  Cyclopa?dia  of  Agriculture,  I  beliere,  does 
the  same  thing ;  as  also  Caird's  English  Agriculture.  Cancalon  has  written 
/i  Ilistoire  de  1'  Agriculture.  Colman's  European  Agriculture  and  Caiids 
Prairie  Farming  are  both  in  their  diffeieTit  ^vq^  vcL\.^Tt?iln^  examples  of  ag- 
ricultural  tours.      Olmsted's  Wa\ks  andT«\\L^ol  vxw.  kvaRfvwa.  ^^xvaat  ^^ 
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gland  are  eKoeedingly  good.  Robinson's  Qleanings  from  French  (hardens, 
another  lata  work  of  the  kind.  There  are  many  old  books  of  the  kind  by 
mag^  and  others,  bat  they  are  now  perhaps  more  cnrions  than  usefiil.  Such 
oks  as  Gonrey's  Voyage  Agricole  en  France  Allemagne,  Hongrie,  Boheme, 
dgique,  Lavergne's  Eoonomie  rurale  de  la  France,  depois  1789,  Essai  sur  V 
x>nomie  mrale  de  V  Angleterre  de  V  Ecosse  et  d'  Irlande,  etc.,  are  appar- 
Uy  quite  common  in  French  agricultural  literature,  and  are  not  unknown 
(German  and  other  languages. 

6.  The  Social  Sciences  applicable  to  Agriculture  are,  Agricultural  Statis- 
C8,  Rural  Economy,  Farm  Manufactures,  or  Rural  Industries,  and  Rural 
aw. 

Agricultural  Statistics,  I  am  sorry  to  say,  we  haye  but  few  of,  and  those 
ot  Tery  reliable.  Our  National  Goyernment  giyes  us  a  decennial  census, 
at  it  is  yery  inaccurately  taken,  and  omits  to  secure  some  of  the  more  impor- 
mt  facts.  The  attempts  of  our  Commissioner  of  Agriculture  to  secure  more 
sequent  information  in  regard  to  crops,  though  necessarily  only  partially 
loceasful  are  pointing  the  way  to  something  better.  Ohio,  Iowa,  California, 
nd  other  States,  are  collecting  annual  (I  belieye)  statistics  of  agriculture, 
rhichseem  to  beyaluable.  Our  own  State  collects  a  few  meagre  items, 
tirough  the  assessors  in  the  annual  assessment.  But  I  belieye  we  are  far  be- 
ind  some  European  countries,  both  in  frequency  and  accuracy  of  our  agri- 
oltoral  statistics. 

Rural  Economy,  although  an  important  subject,  has  a  scanty  literature.  It 
tty  be  defined  as  the  general  management  of  landed  estates.  There  is  a 
twd  English  or  rather  Scotch  book  on  the  subject,  by  Prof.  Low,  and  we 
Are  a  translation  of  Boussingaults^s  work  of  that  name,  though  it  can  hard- 
f  be  properly  called  so.  In  French,  I  see  named  Breton's  Economic  Agricole, 
^Dombasle's  Economie  politique  et  agricole,  Gaucheron's  Cours  d'Economie 
t^cole,  etc.,  and  in  German  a  good  many  books  bearing  more  or  less  direct - 
J  on  the  subject.  Todd's  Young  Farmer's  Manual,  and  Thomas'  Rural  Af 
^irs,  haye  a  good  deal  of  the  same  character. 

Farm  Manufactures  may  be  regarded  as  including  those  industries  of  a 
imple  character,  the  material  for  which  is  produced  upon  the  farm,  and 
^hich  either  from  its  bulk  or  other  difficulty  of  remoyal,  or  from  lack  of  a 
ood  market,  or  from  the  desire  to  employ  the  farm  work  when  field  labor  is 
^practicable,  it  is  thought  best  to  work  up  at  home.  Such  are  cider,  wine 
od  yinegar  making,  the  canning  of  fruits  ;  the  making  of  beet  and  maple 
3gar,  sorghum  syrup,  starch,  cheese  and  butter,  etc.  Not  much  has  been 
^ten  upon  these  as  specialities  in  this  country.  Sorghum  manufacture 
tt  drawn  out  a  few  manuals  by  Hedges  and  otbers.  Hussmann  und  Reeme- 
Q  have  written  on  wine  making.  We  haye  Flint's  book,  mainly  deyoted 
>  dairying  and  society  transactions  on  the  same  subject.  The  Northwestern 
Uirjman's  Association,  mainly  an  Illinois  Society,  has  held  three  meetii:\!^^^ 
i^d  published  their  proceeding  in  pamphlet  form. 

In  Europe  those  raral  iDduatriea  occupy  a  more  promluent  p\ace,  «iu<i  N^a 
d^iecuJ  workg  on  wine  making,  daiiying,  etc.,  in  conaldaraU©  i\wm\>%ta. 
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Raral  Law,  so  far  as  I  know,  fhrnishes  few  or  no  sqMurate  works,  unless  we 
may  count  the  compilations  for  the  use  of  Town  and  Township  officen  ss 
such.  As  for  instance,  Mr.  Haines'  Township  Organization  Laws,  where  we 
find  a  great  part  of  the  laws  affecting  the  rural  population  gathered  together. 
I  find  Die  Landwirthschafblichen  Gesetze  Bayems  advertised,  showing  that  a 
compilation  of  the  agricultural  laws  of  at  least  one  of  the  €krman  States  hss 
been  made.  A  compilation  and  collection  of  the  rural  laws  of  the  different 
American  States  ought  to  be  made,  with  a  yiew  to  the  perfecting  them  by 
comparison.  The  plan  lately  adopted  by  the  Prairie  Farmer  and  other  agri- 
cultural papers,  of  publishing  laws  passed  by  the  different  Leg^latures  of  the 
North-west,  and  affecting  the  &rmer,  will  do  this  thing  in  part. 

7.  Under  the  head  of  Spiritual  Sciences  applicable  to  rural  life,  we  may 
properly  include  rural  literature,  properly  so-called,  or  the  Belles  Letten  of 
Rural  Life,  Landscape  Gardening,  Rural  Architecture  and  Agricultural  £da- 
cation. 

Of  Rtiral  Literature  there  is  a  large  amount,  much  of  it  superior  in  qoality, 
and  well  calculated  to  idealize  and  render  attractive  country  life  and  country 
scenes.    It  includes  more  or  less  of  all  literature  from  the  beautiful  Biblical 
pastoral  of  Ruth,  and  the  Homeric  pictures  of  the  *' Ionian  Father,"  to  the 
Maud  Mulier  of  our  own  Whittier.    It  includes  Hesiod,  Theocritus,  Bion  aad 
Moschus  among  the  Greeks ;  Virgil,  Horace  and  Columella  among  the  Latins; 
Tasso  and  Guarini  of  the  Italians ;   Delille  and    St.  Pierre,  of  the  French, 
and  Burger,  LaMotte  Fouque  and  Auerbach  among  the  Germans.    I  name 
but  a  few,  and  those,  perhaps,  not  the  best  chosen,  but  those  of  whom  I  hap- 
pen to  know  most.     But  as  we  come  to  our  native  English,  we  are  overwhelm 
ed  with  profusion.     Not  only  have  the  English  been  leaders  in  agricultural 
progress,  but  we  also  lind  their  imaginative  writers  specially  alive  to  the 
beauty  of    nature,  and  the  quiet  grace  of  country  living,  and  country  thinii 
ing.     We  trace  this  right  through  from  Chaucer  to  Tennyson.     We  have  Sir 
Philip  Sidney,   and  his  somewhat  dreary  Arcadia,  and  Christopher  Marlow 
with  his  not  at  all  dreary  "  Come  live  with  me  and  be  my  love.'*    We  have 
"  the  pastoral  parts  of  Spenser,"  and  the  quaint,  if  somewhat  affected  picture 
of  "  A  fair  and  happy  Milkmaid,"  by  Thomas  Overbury.     AVe  have  Shaks 
peare,  who  was  at  home  in  the  fields,  by  virtue  of  his  early  life,  as  well  as  of 
his  omniscient  genius.     We  have  Robert  Herrick  and  his  daffodils  and  prim 
roses  ;  Cowley  and  his  "  Pleasures  of  Country  Life ;  "  Milton  and  his  Lycida^ 
his  Penseroso,  and  L' Allegro,  whose  charmed  verse  we  can   never  foi;gct. 
breathing  as  it  does  the  very  odors  of  spring,  and  colored  with  the  don 
sereness  of  autumn.    There  is  Isaak  Walton,  and  his  completely  inapinug 
Angler,  and  Pope,  with  those  affected  and  finished  pastorals,  which  like  othc' 
epidemics,  seem  to  need  to  have  their  run  among  the  poets  of  every  nation. 
Thomson  and  his  Seasons,  I  need  but  name,  and  Collins'  Ode  to  Evening,  ^ 
as  fine  as  his  other  Ode  to  the  Brave ;  Gray's  Elegy  teems  with  the  beantiftJ 
and  blessed,  if  somewhat   pensive  and  sad  thoughts  of  the  rural  thinks'' 
and  Burns  in  his  Cotter's  Saturday  "NigVit,  h«.a  placed  the  peasant  beside  tbf 
prince ;  James  Graham's  Sabbath.  "NLoTning,  ^em%  \.ci  TSifc  ^\aa^  ^  ijerfect » 
picture  as  Gray's  Elegy,  and  Mrs,  Tlftm«tfsiaLom^i^  o^  ILxi^wA  XswaSOos^*^^ 
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idi  quietude  of  that  land  of  parks  and  verdure ;  Eliza  Cook's  (Hd  Farm 
Hie  is  full  of  home  touches,  and  the  Talking  Oak  of  Tennyson  makes  one 
lee  trees  as  men.  I  need  only  name  Our  Village  and  its  pleasant  gossip  to 
those  who  have  read  Miss  Mitford's  writings. 

Coming  over  the  water,  the  first  thing,  for  lack  of  a  better,  that  strikes  my 
&acy,  is  Barlow's  Hasty  Pudding,  whose  truthfulness  atones  for  its  other 
lack  of  merit.  Skipping  a  wide  intenral,  both  of  time  and  taste,  I  mark  next 
the  Old  Oaken  Bucket,  of  Woodworth,  as  one  of  the  songs  of  which  Ameri- 
cans may  be  proud.  Irwin's  pictures  of  rural  scenery  in  his  Tales  of  the 
Hadson,  are  worth  the  study  of  the  farmer  as  well  as  of  the  artist.  But  Bry- 
ant in  his  Waterfowl,  his  Death  of  the  Flowers,  and  the  Planting  of  the  Ap- 
ple Tree,  has  to  my  mind  placed  himself  easily  first  among  the  rural  poets  of 
America.  Yet  I  hesitate  as  I  say  it,  for  not  only  here  comes  Morris  with  his 
Woodman  Spare  that  Tree,  but  Longfellow  with  his  multitude  of  beautiful 
pastorals,  Evangeline,  April,  November,  and  many  another  poem  **  tender 
andtrewe,"  as  the  Douglass  himself;  and  Whittier  with  Maud  Muller,  and 
Gobbler  Eeezar's  Vision,  and  others,  too  many  to  be  told  of  songs,  as  rural 
in  their  aspirations  as  unflinching  in  their  fierce  democracy.  Here  too,  is 
Hawthorne  and  his  delineation  of  New  England  country  life  ;  Willis  and 
liis  Saturday  Afternoon ;  Lowell  Under  the  Willows,  and  last  but  not  least, 
the  two  philosophers  of  Concord,  Emerson  and  Thoreau,  who,  each  in  his 
way,  has  said  things  well  worth  reading,  about  the  country. 

I  stop  the  enumeration  here,  not  because  any  way  complete,  but  because 
sufficient  to  give  an  idea  of  the  mass  of  rural  literature  in  the  English  lan- 
guage. Alice  Carey,  Thos.  Buchanan  Read  and  many  others  might  well 
be  named.  Meekcr*s  Life  in  the  West  is  curious  in  this  respect,  and  per- 
haps Ten  Acres  Enough,  and  the  class  of  books  it  represents,  might  aa 
well  be  placed  here. 

Landscape  Gardening,  which  is  not  only  painting  in  living  colors,  but  the 
sculpture  of  animate  and  changeable  forms,  and  therefore  a  most  difficult 
and  meritorious  fine  art,  as  it  seems  to  me,  has  been  written  upon  by  Down- 
ing, Eem  and  Elliott,  in  this  country,  and  by  Price,  Repton,  Loudon  and 
Kemp,  besides  others  in  England.  I  do  not  know  that  the  Germans  or 
^ench  have  done  much  for  this  branch  of  rural  art ;  though  I  find  a  good 
Quiny  writers  on  the  subject  among  the  French  books,  such  as  Traite  de  la 
Composition  et  de  rOrnementation  des  Jardins,  6th  edition,  Duvillers  Pares 
etJardins,  etc. 

Rural  Architecture  has  commendably  attracted  a  good  deal  of  attention  in 
this  country,  and  we  have  numerous  works  on  the  subject,  by  Downing,  Vaux, 
Wheeler,  Woodward,  Harvey,  Jacques,  etc.  Loudon  seems  to  be  still  a  leading 
English  authority,  but  English  books  are  apparently  more  monographic  and 
^mplete  on  details  than  our  own.  But  we  can  hardly  go  to  Europe,  unless 
it  be  to  Italy,  for  hints  as  to  domestic  architecture  for  our  climate. 

Agricultural  Education  may  be  placed  under  this  head,  but  we  ta\]LS&Y.  i«,^«t 
to  pamphlets  and  parts  of  books  for  its  American  literature.    Pioi.  Txucdax 
^  written  at  least  two  meritorioua  pamphlets,  "InduBtTiBAT3iivy«t%V\AM^ 


1868,"  and  '*  Industrial  University  Education,  1864/'  Evan  Pugh's  writingt 
are  valuable.  Flint's  Agricultural  Schools  in  Europe,  1864,  and  the  notkei 
of  them  in  Barnard's  Education  in  Europe,  give  a  good  deal  of  information  of 
the  old  world  agricultural  education.  BoUman,  (of  the  agricultural  depart- 
ment), 1864 ;  Elippart,  1865 ;  Olmsted,  1866  and  1867,  have  written  pamph- 
lets of  merit. 

Under  this  head  it  may  be  proper  to  mention  agricultural  text-books,  de- 
signed to  advance  the  condition  of  agriculture,  by  making  it  a  part  of  the 
common  school  education  of  the  people.  We  have  such  in  Waring's  Ele- 
ments of  Agriculture,  and  Emerson  and  Flint's  Manual  of  Agriculture.  In 
France  they  have  a  Bibliothique  Agricoles  des  Ecoles  Primaires,  indadingi 
dozen  volumes  on  subjects  more  or  less  germane,  such  as  a'Cours  Elemoitun 
d'Horticulture,  Traite  d' Agriculture  Elementaire  et  pratique,  Grammaire 
Francise  raisonees  ave  exemples  Agricoles,  etc. 

8.  Personal  Science  or  Biography  in  its  application  to  rural  affitirs  embn- 
ces  the  biographies  of  men  eminent  in  the  various  departments  of  agricnltare. 
It  includes  the  biographical  sketch  of  Downing,  prefixed  to  his  EsBays  by 
Qeorge  William  Curtis.  It  should  include  a  biography  of  Buel,  of  CohmB, 
of  Norton  and  Porter,  and  other  Americans  eminent  in  extending  agricultiml 
knowledge.  A  life  of  Loudon  has  been  written ;  and  those  of  such  men  as 
TuU  and  Young,  Bakewell  and  Davy,  ought  to  be.  The  biographies  of  lodi 
men  are  an  inspiration  for  genius  and  a  spur  to  indolence.  The  Frencb,  I 
think,  do  well  to  place  among  their  elementary  school  books  of  agriculture, 
the  Biographie  des  Agriculteurs.  The  lives  of  such  men,  though  not  yet » 
common  as  the  biographies  of  murderers  and  conquerors,  should  be  gathered 
together,  and  set  up  on  our  shelves  as  guides  and  incentives  to  the  young  ifl 
the  better  way  of  honest  industry,  scientific  endeavor  and  public  improye- 
Dient.  I  hope  the  time  is  not  far  distant  when  the  life  of  the  eminent  faraer 
will  be  thought  worth  writing  and  worth  reading. 

I  thus  conclude  an  imperfect  sketch  of  a  small  part  of  the  many  bookfl 
bearing  upon  rural  life  and  its  pursuits ;  but  perhaps  I  have  given  enough  to 
show  that  no  occupation  calls  forth  so  various  information  and  utilises  it  Id 
practical  life;  and  that  none  has  been  so  richly  adorned  with  the  prodig»l 
gifts  of  poetic  genius. 

DiscrssiON. 

Dr,  GeegtOuy — 1  was  struck  when  I  was  abroad  with  the  mis- 
cellaneous character  of  agricultural  books,  and  the  tendency  to  a 
more  limited  range  of  subject  and  more  scientific  treatment.  This 
literature  is  more  extended  than  1  had  supposed,  and  I  collected  ft 
pretty  good  lot  of  it.  The  work  of  hunting  the  books  up  is  great. 
Many,  even  of  the  modern  ones,  are  out  of  print.  There  is  a 
steady  and  rapid  improvement  in  agricultural  papers.  There  is  a 
great  increase  in  numbers  and  m  c\wa)A\.^^^^^^d^llY  in  their  Bcien- 
tjffc  value  arising  from  ttve  empVo^meviV  o^  ^o\xi^^\ft\i\.  ^^\\«t^\^ 
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partments,  such  as  Horticnltare,  Yeteiinary  Sdenoe,  etc. 
ik  with  the  hopefolness  of  the  lecturer,  and  hope  also 

our  yoQDg  men  go  ont  from  this  and  similar  institutions, 
xpect  from  them  assistance  in  bnilding  np  an  agricnl- 
itnre.    For  though  there  is  a  great  mass  of  it,  there  is  a 

in  quality,  and  especially  of  text  books. 
LBS — This  is  an  important  subject.  I  am  a  collector  of 
)ok8  on  agriculture,  and  am  often  asked  why  I  call  for 
oka.  I  answer  because  I  find  the  ideas  and  practices  of 
[commended  in  many  cases  in  these  old  books.  We 
iep  ourselves  posted  on  what  has  already  been  done. 

has  written  a  very  excellent  history  of  agriculture, 
ictical  Agriculture  and  his  Domestic  Animals  are  good 
Morton*8  Cyclopssdia  of  Agriculture  is  more  limited 
;e,  but  later  than  Loudon's.  Loudon's  is  valuable  for 
r.  The  Cyclopaedia  d'  Agriculture  in  France,  of  which 
lumes  are  out,  is  very  complete  and  good.  Three  more 
)ear.     The  improvement  in  agricultural  journals  is  quite 

So  is  that  in  books.    Previously  we  had  only  compila- 
t  brought  book  farming  into  disrepute.     Our  works  on 
animals  were  all  reprints  from  Youatt  and  others. 
Sliss — The  Germans  and  French  are  pretty  active  now 
Itural  publication.    Their  lands  are  getting  poor,  and  ^ 

more  need  of  science.     One  publication  is  entirely  de-  \ 

he  reports  of  Experiment  Stations.  These  experiments 
ally  carried  on  under  cover,  where  the  conditions  can  be 
I.     Many  of  these  experiments  are  of  no  immediate  ■] 

t  the  Germans  claim  that  they  are  laying  the  basis  of  a  -. 

agriculture.  There  is  a  quarterly,  Der  Chemische  Ack- 
edited  by  Stockhardt  at  Leipsic,  and  a  quarterly  at  Ber- 
lich  topics  are  treated  of  more  scientifically  and  less  \ 

illy.     There  are  histories  of  agriculture  in  German  that  •= 

Die.  Some  of  the  English  periodicals  are  of  value,  as 
lal  of  the  Royal  Agricultural  Society.    There  is  a  great  ijj 

t  drainage  in  them,  and  I  think  of  more  value  to  us  than  ;.i 

er  supposes.  :'^r\ 

—I  consider  it  very  important  to  secure  for  the  Univer- 
try  files  as  complete  as  possible  of  the  agricultural  pa\vet^ 
intry,  and  eBpecmlly  of  the  West.    They  eonlsaxi  ^om^ 
able  material. 
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Dbwbbs — AftopoB  of  the  need  of  text  books.    ProfeeBoi 
Veterinary  in  Vienna  are  required  to  produce  at  least  one 
book. 

Adjourned. 

Thursday  Mobning,  Janttary  IZil 

Pbof.  S.  W.  Shattuok,  of  the  Industrial  University,  rea( 
lecture  illustrated  by  a  map  on  the  black  board,  on 

DBAINAGB. 

Considering  what  I  should  say  to  you  about  drainage,  I  soon  cam( 
the  conclusion  that  my  greatest  difficulty  would  be  to  decide  how  mnd 
leave  unsaid ;  that  the  field  was  too  broad  to  be  even  skimmed  oyer  ii 
hour.  Such  being  the  case,  I  adopted  the  policy  of  cultivating  only  a  porl 
of  it.  My  remarks,  then,  will  be  confined  to  Tile  Drainage  in  its  recent 
plications  for  agricultural  purpose& 

I  wish  to  have  it  understood  that  though  I  advocate  tile  drainage,  I  do 
at  all  condemn  other  methods ;  even  sur&ce  drainage  is  better  than  nom 
most  cases. 

Thorough  tile  drainage  removes  stagnant  tn^d  surplus  water  from  the  i 
in  the  quickest  and  best  way  possible ;  this  is  the  primary  result.  There 
many  secondary  ones,  such  as :  it  warms  the  soil ;  it  carries  soluble  fertilu 
substances  to  the  roots  of  plants ;  it  prevents  injury  from  drought ;  it 
vents  injury  from  frost ;  it  improves  the  quality  and  quantity  of  the  crops 
deepens  the  soil ;  it  lengthens  the  season.  Others  might  be  named.  ' 
matter  is  certainly  one  that  demands  the  attention  of  every  cultivator  of 
soil. 

The  veteran  Marshal  P.  Wilder  says :  **  The  time  has  arrived  when  uo  gi 
permanent  progress  can  be  made  in  agriculture  or  horticulture  in  the  St^ 
until  a  system  of  under-drainage  is  adopted." 

The  history  of  under-drainage  in  England,  shows  that  four  different 
tems  gained  each  considerable  prominence.  For  reasons  before  stated,  I  si 
consider  only  the  Deanston  System,  named  from  the  place  iu  England  wli 
it  originated.  It  is  also  called  the  Frequent  and  the  Gridiron  System.  A; 
general  use,  in  1832,  its  leading  principles  are  : 

1.  Frequent  drains,  at  intervals  of  from  ten  to  twenty- four  feet. 

2.  Shallow  depth,  not  exceeding  thirty  inches,  designed  for  the  single  p 
pose  of  freeing  that  depth  of  soil  from  stagnant  and  injurious  water. 

3.  Parallel  drains,  at  regular  distances,  carried  throughout  the  whole  fit 
without  reference  to  the  wet  and  dry  appearance  of  portions  of  it,  in  ordei 
provide  frequent  opportunities  for  the  water  rising  from  below  and  M 
on  the  surface,  to  pass  freely  and  completely  off. 

4.  Direction  of  the  minor  drains,  up  and  down  the  steep  ;  the  main,  si* 
the  bottom  of  the  chief  hollow  *,  tnbwtaiN  \xv«k\vvft  being  provided  for  the  les 

hollows. 


ge  conduits.  Mr.  Smith,  the  originator  of  the  sjnteni,  changed  hia 
newhat,  with  continued  practice.  At  the  time  of  hia  death,  in  1864, 
mended  a  depth  of  three  feet,  and  eren  fSrar  in  some  cases,  bat  op- 
general  greater  depth  than  three  feet  increased  distance  between 
small  conduits. 

6,  a  modification  of  the  system  was  advocated  by  Mr.  Parks,  the 
Snglish  Drainage  Engineer,  for  many  years.    He  proposed : 
3  frequent  drains,  at  interrals,  yarying  from  twenty-one  to  fifty-one 

iper  drains,  at  a  minimum  depth  of  four  feet,  designed  with  the 
purpose  of  not  only  freeing  the  active  soil  from  stagnant  and  inju- 
ter,  but  of  converting  the  water  fklling  on  the  surfiMse  into  an  agent 
izing — ^no  drainage  being  deemed  efficient  that  did  not  both  remove 
r  falling  on  the  surface  and  keep  down  the  subterranean  water,  at  a 
cceeding  the  power  of  capillary  attraction  to  elevate  it  near  the 

leral  arrangement  of  the  drains,  the  same  as  in  the  original  system.  j 

sill,  round  tile  for  the  parallels;  siie  for  mains  depending  upon  ; 

3f  land  drained  by  them.  j 

>hn  Johnston,  of  New  York,  has  the  credit  of  introducing  tile  drain-  • 

the  United  States.    In  1835,  he  imported  patterns  of  tile  from  Scot-  ] 

k  native  country.    He  then  made  tile  by  hand,  for  use  on  his  &rm.  1 

much  ridiculed  by  his  neighbors,  one  and  all  affirming  that  he  was  a 
)l  to  put  crockery  under  ground;  but  Mr.  Johnston's  burial  of  crock-  ; 

such  a  profitable  operation  that  the  much  derided  example  was  soon  ' 

.  by  observing  neighbors,  and  to  day  is  going  on  all  through  the  best 
id  portions  of  the  United  States,  at  the  rate  of  many  hundred  miles 
ar. 

f  be  remembered  that  the  difference  between  the  Deanston  System 
luced  by  Mr.  Smith,  and  its  modification,  in  the  practice  of  Mr.  Parks, 
)th  of  drains,  distance  between  them,  and  size  of  tile.  There  was  a 
Dntest  in  England,  between  the  advocates  of  the  two  methods,  which 
in  the  general  adoption  of  Mr.  Parke*s  views.  But  judging  from 
lave  noticed,  even  in  my  short  experience,  the  ground  will,  in  part, 
over  again,  in  this  country— large  tile  and  shallow  drains  being  the  J 

of  one  party,  while  another  adopts  the  results  of  the  English  ezpe- 
leep  drains  and  small  round  tile  for  the  parallels.  Under  these  cir- 
ces,  it  will  be  well  for  us  to  consider  the  relative  merits  of  the  two  * 

I,  in  connection  with  " How  drains  act  and  affect  the  toil" 

latural  tendency  of  water,  in  the  soil,  as  well  as  out  of  it,  is  to  de-  . ; 

jrtically  towards  the  centre  of  the  earth,  from  the  force  of  gravity.  If 
water  dammed  up  in  the  soil,  having  an  outlet  at  a  certain  elevation 
B  floor  of  a  drain,  it  will  raise  the  general  level  of  the  water,  and 
through  the  outlet.    If  it  meets  water  that  has  no  out\at«  it  n^  nSoMb 
I  until  the  soil  is  Med  or  an  outlet  is  made  from  the  pt%WQS%  ^  \ 
Bted  water.    The  upper  sur&ce  of  the  water  ia  callad  t\i%  iraJte  tt 
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or  line ;  it  moves  up  and  down,  according  to  the  amount  of  water  in  the  soil 
It  is  not  likely  to  be  at  the  same  depth  throughout,  between  two  dnioL 
It  might  be  quite  irregular,  if  the  soil  was  not  homogeneous.  Only  afler 
considerable  dry  weather,  would  it  assume  an  horizontal  position.  It  is  the 
weight  of  the  water,  which  is  in  proportion  to  the  height  of  the  water  table 
above  the  floor  of  the  drain,  that  forces  it  into  the  tile,  mainly  throi^h  the 
joints  and  from  below,  very  little  passing  through  the  pores  of  the  tile  or 
from  the  top  or  sides  of  them.  To  illustrate  this  action  of  the  water,  sup- 
pose we  fill  a  barrel,  on  end,  with  any  porous  soil,  make  two  holes  of  the 
same  size,  in  the  side,  one  a  few  inches  from  the  bottom,  the  other  i  foot 
above  the  first,  pour  in  water,  little  or  none  of  it  will  run  out  until  the  soil  is 
saturated  up  to  the  lower  hole,  through  which  it  will  then  run.  Raise  the 
water  table  of  our  miniature  field  to  the  upper  hole,  by  pouring  in  more  in- 
ter than  the  lower  one  can  discharge,  when  it  will  come  from  both  of  them, 
but  not  in  equal  amounts — ^the  lower  one  discharging  the  greater  amoontin 
a  given  time.  This  illustration  may  explain  the  fact,  which  many  it  M 
doubt,  that  of  two  drains  near  each  other  the  deeper  one  will  dischaige  first  \ 
after  a  rain.  It  also  indicates  that  the  first  two  feet  of  soil  would  be  cleared  | 
from  surplus  water  quicker  by  a  four-foot  drain  than  by  a  three-fiDot  on& 
The  advantage  would  increase  as  the  water  table  approached  the  bottom  of 
the  Utter. 

The  forces  that  operate  to  move  the  water  in  a  drain  are  dependent  upon 
the  height  of  the  water-table  above  the  floor  of  the  drain,  and  the  weight 
of  the  water  in  it.  This  weight  is  dependent  upon  the  angle  or  fall  of  the 
drain,  and  the  area  of  the  section  of  the  conduit  (supposing  it  is  full),  that  is, 
the  greater  the  section  and  the  fall  the  greater  the  weight  of  the  water.  The 
forces  that  tend  to  retard  the  movement  depend  mainly  upon  friction,  shod^ 
arising  from  obstructions,  irregularities  or  change  of  direction,  and  iieigbt 
of  the  water  in  the  reservoir  at  the  outlet,  should  the  outlet  be  below  the 
surface  of  it.  The  amount  of  friction  with  a  given  area  of  the  conduits  in 
proportion  to  the  length  of  its  perimeter.  The  force  of  a  shock  depend* 
mainly  upon  the  abruptness  of  the  irregularity,  obstruction  or  change  of  di- 

^rection. 

It  may  be  seen  from  these  principles  that  a  perfect  tile  drain  would  hsTe 
a  uniform  grade,  a  clear  outlet,  a  circular  cross-section  of  the  conduit,  tod 
be  without  change  of  direction.  That  if  a  change  of  cross-section  were 
made,  it  should  be  a  gradual  one.  If  a  change  of  direction  were  made,  the 
two  directions  should  be  connected  with  a  curve  tangent  to  them.    Two 

joining  drains  should  be  connected  in  like  manner.  In  addition  to  bariog 
a  circular  cross-section  for  the  conduit  of  a  drain,  (because  such  a  form  pt 
sents  the  least  friction),  it  is  well  to  have  the  cross-section  of  the  tile  circnl*^' 
for  several  important  reasons. 

It  is  quite  difficult  to  lay  tile  of  any  other  form  so  as  to  form  a  good  con- 
duit.   This  comes  from  several  reasons :  one  is  the  form  of  the  section,  sn* 

other  18  the  warped  condition  many  of  them  are  in,  caused  by  the  xme(fl^      i 
burning  of  ptLTta  because  of  tlieii  ^aipn^  \\n.0K3i<^!^.   "EAund  tile  are  slio      f 
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sferable,  because  oollan  can  be  used  with  them.  I  do  not  think  it  neces- 
7  to  use  these  in  all  cases,  but  it  is  certain  that  we  get  the  best  drain  with 
sm,  for  the  conduit  is  less  broken,  the  water  has  a  better  opportunity,  and  silt 
8,  to  enter  the  tile.  Round  tile,  better  than  any  other  kind  can  be  laid 
a  person  standing  above  the  trench.  This  gives  a  large  saving  in  the 
it  of  trenching. 

The  above  reasons  might  all  be  theoretical  ones,  but  they  are  not  such ; 
ij  are  the  result  of  the  many  years  experience  in  Eogland,  confirmed  in 
is  country.  The  horse-shoe  tile  with  separate  soles,  the  sole  tile,  the  flat 
ttomed  one,  each  had  its  trial  in  England  more  than  twenty  years  ago. 
and  tile,  or  pipes,  as  they  are  called  there,  came  into  general  use  between 
iO  and  1850.  I  have  given  this  matter  considerable  prominence,  because 
!  greater  part  of  the  tile  used  in  this  country,  especially  in  the  west,  are 
e  tile. 

rhe  size  of  the  tile  to  be  used  depends  upon  the  area  to  be  drained,  amount 
i  regularity  of  rain-fall,  amount  of  foreign  water  to  be  provided  for,  eli- 
te, amount  of  fall  in  the  drain,  depth  of  drain,  etc  It  is  a  problem  which 
not  susceptible  of  definite  solution.  After  carefully  considering  the  mat- 
,  1  have  adopted  CoL  Wearing's  views.  He  says :  '*  The  following  directions 
I  given  as  perfectly  reliable  for  drains  four  feet  or  more  in  depth,  laid  on 
rell  regulated  fall  of  even  three  inches  in  a  hundred  feet. 

For    2  acres,  1}^  inch  pipe,  (with  collars.) 
It      o       .(      2^     *'        '*  '*        " 

"     20  "  3J^     "  "  "        " 

"    40  "  2.81^  "  "  "        " 

"    60  '*  6          "  "  Sole  tile. 

"  100  ♦'  8          "  "  "      "    or  2  6-inch. 

I  suppose  these  drains  provide  for  the  rain-fall  of  the  drained  surface  only . 
oyision  for  taking  away  foreign  water  must  be  made  according  to  the 
cmnstanccs  of  the  case.  Neither  is  it  expected,  they  will  immediately 
:e  all  the  water  of  the  heaviest  storms,  but  that  they  will  do  it  soon 
)Qgh  for  all  practical  purposes. 

if  tile  without  collars  are  used,  they  should  be  of  a  larger  size  than  given 
the  first  two  sizes.  The  capacity  of  tile  depending  upon  the  area  of  the 
iss  section  of  its  conduit,  other  things  being  equal,  the  capacity  of  a  round 
i  is  as  the  square  of  half  the  diameter  of  its  conduit  into  3.1416.  Thus, 
i  capacity  of  one  with  a  two-inch  conduit  is  as  ^  3h3.1416i-'3.1416 
lare  inches.     One  with  a  four  inch  conduit  is  as  ^  ^  ^  3.1416i-»12.5664  square 

ches.  The  two  areas  are  to  each  other  as  2  *  h  42,  that  is  as  the  squares  of  the 
^meters.  The  one  with  a  four  inch  conduit  will  have  four  times  the  capad- 
of  the  two  inch.  A  six  inch  one  would  have  nine  times  the  capacity  of  the 
ter.  The  area  of  the  cross-section  of  an  ovoid  shaped  conduit  may  be  ta- 
3  as  equal  to  one-half  least  diameter  into  one^half  greatest  oneinlo  %A.^^. 
ppose  an  oval  cross-section  to  be  two  inches  in  its  gr'^teat  dlsmfttoe  «wl 
and  a  half  in  its  least  one,  its  area,  ia  equal  to  | « J?  ^  B.141^— ^.'^^^'^WQfattM 
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inchei.    The  capacity  of  sole  tile  are  to  each  other,  then,  as  the  prodnot 
of  half  at  least  diameter  into  half  greatest  one. 

The  use  of  larger  tile  than  necessary  to  carry  off  the  surplus  water,  Ib  no 
only  a  useless  expense,  but  it  is  a  direct  evil.  Experience  shows  that  mini 
obstructions  which  will  collect  in  a  larger  conduit  will  not  do  so,  under  th( 
same  circumstances,  in  a  small  one. 

Anundrained  soil  is  cold,  from  the  pressure  of  too  much  water,  or  theab^ 
sence  of  it.  I  mean  it  is  cold,  because  it  is  saturated  with  water,  whidi 
being  a  yery  poor  conductor  of  heat,  does  not  allow  that  of  the  sun  to  reacfa 
the  undersoil.  The  poor  conducting  power  of  water  is  well  illustrated  by 
the  experiment  of  boiling  water  at  the  surface  in ,  a  glass  tube,  wliQe 
the  temperature  of  the  lower  portion  is  but  little  increased.  A  soil 
is  cold,  when  water  has  been  removed  by  eyaporation.  It  is  hard  to 
decide,  which  is  the  greater  evil.  We  expect  nothing  from  the  land  in  the 
first  case ;  we  get  yery  little  in  the  second  one.  It  is  a  well  known  fact, 
which  can  be  yerified  by  experiment,  that  it  takes  fiye  and  one-half  times  is 
much  heat  to  reduce  any  giyen  quantity  of  water  to  yapor  as  it  would  to  laiK 
the  same  amount  from  the  freezing  point  to  the  boiling  one.  Wearing  says: 
"An  idea  of  theamount  of  heat  lost  to  the  soil  by  the  eyaporation  of  water.may  be 
formed  from  the  fact,  that  to  eyaporate  by  artificial  heat  the  amount  (^  water 
contained  in  a  rain-&ll  of  two  inches  on  an  acre  (dOO  tons),  would  require 
oyer  twenty  tons  of  coal."  The  ayerage  yearly  rain-fall  in  the  United  States 
is  about  42  inches  ;  that  of  Illinois  is  near  44.  In  some  cases,  this  amouot, 
and  even  more  is  evaporated  from  an  underdrained  field.  Experiments  show, 
that  56  inches  will  evaporate  from  a  vessel  in  the  open  air  in  our  climate.  Id 
England,  with  the  damp  atmosphere,  the  evil  is  a  great  one ;  bat  I  belicre, 
that  in  our  prairie  country,  where  the  wind  and  sun  have  full  play,  it  will 
be  found  to  operate  in  its  fullest  extent.  It  is  true,  all  of  the  heat  taken  up 
through  evaporation  does  not  come  from  the  soil,  but  enough  of  it  comes 
from  that  source  to  make  a  great  difference  in  its  temperature.  Dr.  Maddeo, 
of  England,  found  that  the  soil  of  a  drained  field,  in  which  most  of  tbc  wa- 
ter was  removed  from  below,  was  6}^  deg.  warmer  than  a  similar  soil  an- 
drained.  The  OJ^  deg.  is  equal  to  a  diflference  of  nearly  2,000  feet  in  eleva- 
tion. Several  other  causes  operated  in  connection  with  the  prevention  of 
evaporation,  to  give  the  increased  temperature.  By  the  removal  of  the 
surplus  water,  the  air  has  free  circulation  between  the  particles  of  soil,  im- 
parting to  it  a  portion  of  its  warmth,  in  the  season  of  plant  growth.  The 
summer  rain-fall  passing  through  a  drained  soil  affects  its  temperature. 

Mr.  Parkes  made  simultaneous  observations  on  a  drained  portion  and  >o 
undrained  portion  of  a  field.  The  result  was,  that  from  a  mean  of  tbirtj 
five  observations,  during  the  spring  and  early  summer,  the  drained  soil,  tt 
7  inches  depth,  was  10  deg.  warmer  than  the  undrained,  at  the  eaiB^ 
depth.    The  highest  temperature  of  the  undrained  soil  was  47  deg.,  wbil^ 

that  of  the  drained  went  up  to  66  deg.   at  7  inches,  and  48  deg.  at  81  iocb' 

ei,  after  a  thunder  storm. 
The  rain-fall  upon  an  undet-dxam^^  ^e\d,  \^  Ti^\.  qtX-^  ^^\a^  ^i^-^^oitb 
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ider  soil,  but  it  k  an  agent  that  caases  thefertUizing  properties  in 
'  as  it  falls,  and  those  taken  firom  applied  manures,  to  the  roots 
;  they  thus  receive  much  that  with  an  undrained  soil  would  be  lost 
ration  or  surface  flow. 

ider-drainiug  prevents  drought  can  be  shown  by  theory  and  facts, 
tion  of  the  atmosphere  and  frost  upon  the  undersoil,  it  becomes 
Dus  and  friable,  so  that  the  roots  of  plants  penetrate  further,  reach- 
ot  affected  by  the  drought.  The  vapor  of  the  atmosphere  which 
s  to  the  cool  undersoil  is  condensed  and  becomes  water.  Dew, 
ounts  to  several  inches  in  a  year,  is  quicker  absorbed,  and  hence  in 
mount  by  a  porous  soil  than  by  a  compact  one. 
nittee  of  the  New  York  Farmers'  Club,  which  visited  the  farm  of 
)es,  in  New  Jersey,  in  the  time  of  the  severe  drought  of  1855,  re- 
at  the  Professor's  fences  were  the  boundaries  of  the  drought — all 
outside  being  affected  by  it,  while  his  remained  free  from  injury, 
attributed,  both  by  the  committee  and  Prof.  Mapes,  to  thorough 
and  deep  tillage.    Injury  from  frost  to  crops  is  caused  by  a  satura- 

Transactious  of  the  New  York  Agricultural  Society  for  1855,  the 
:  is  made  by  Maxwell  &  Brothers,  of  Geneva,  that  a  clay  field  whith 
y  could  not  be  worked  in  season  for  spring  crops,  and  heaved  so 
it  winter  ones  were  ruined,  after  drainage  was  as  mellow  and  pro- 
s  could  be  desired,  being  in  condition  to  work  immediately  after  a 

hnston,  speaking  of  results  on  his  farm,  says :  **  Heretofore  many 
s-hcat  were  lost  on  the  upland  by  freezing  out,  and  none  would  grow 
wlands.  Now,  none  is  lost  from  that  cause." 
gc  lengthens  the  season,  this  must  be  evident  from  the  statements 
jade.  I  will  give  one  example  only.  I  take  it  from  French's  work 
ige,  and  made  by  a  gentleman  of  Maine :  **  The  frost  came  out  of  the 
and  about  one  week  sooner  than  from  the  adjoining  undrained  por- 
wos  in  working  condition  at  least  ten  days  earlier.  *  *  *  Usually, 
!  soil  is  protected  by  snow,  the  frost  goes  off  with  the  snow  or  earlier, 
in  a  few  days  the  land  becomes  in  good  condition  for  plowing — 
)  weeks  earlier  than  the  dryest  of  any  undrained  fields,  or  any  others  \'^ 

cinity."  ** 

;  now  prepared  to  discuss  the  points,  general  depth  of,  and  distance 
drains.  They  must  be  deep  enough  to  be  out  of  the  way  of  frost, 
st  give  suflicient  room  for  the  roots  of  plants  above  the  water  table, 
)f  the  evil  effects  of  stagnant  water,  and  the  intrusion  of  roots. 
)ugh  to  prevent  evaporation  of  the  water  arising  in  the  soil  from  the 
ittraction,  or  at  least  to  reduce  it  to  a  small  amount.  Experiments 
.t  capillary  attraction  openites  with  considerable  power  at  eighteen 
They  have  also  shown  that  water  coming  from  a  thirty-incli  dx«axL 
three  degrees  colder  than  that  taken  from  a  depth  of  iour  i«^«  voii, 
j5  a  little  cooler  than  that  from  a  greater  depth.    "We  ixi'Qi^  tos 
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the  oondtiflion  that  eyaporation  has  considerable  effect  at  thirty  h 
bat  little  at  four  feet.  Fonr  feet,  then,  seems  to  be  the  standard 
depth ;  it  cannot  be  always  had,  but  better  go  deeper  than  not  so  d 
possible. 

Gol.  Wearing  says:  ''In  the  drainage  of  the  Central  Park,  after 
consideration  of  all  that  had  been  pablished  on  the  subject,  and  of 
erable  previoos  observation  and  experience,  it  was  decided  to  adc 
end  depth  of  fonr  feet,  and  to  adhere  as  closely  as  possible  to  a  uni 
tance  of  forty  feet  No  instance  was  known  of  a  failure  to  produce 
suits  by  draining  at  that  distance,  and  several  cases  were  recallc 
drains  at  fifty  and  sixty  feet  had  proved  so  ineffieient  that  intermed 
became  necessary.  After  from  seven  to  ten  years*  trial,  the  Cent 
drainage,  by  its  results,  has  shown  that,  although  some  of  the  Ian 
very  retentive  character,  this  distance  is  not  too  great,  and  it  is  ado] 
for  recoomiendation  to  all  who  have  no  especial  reason  for  suppo 
greater  distances  will  be  fully  effective  in  their  more  porous  soils.** 

Horace  Qreeley,  in  his  bold  way,  haa  stated  that  all  land  which  w 
plowing,  would  be  benefited  by  draining,  and  that  be  thought  t 
would  come  when  it  would  be  done.  The  statement  may  be  true  en 
a  general  one,  but  we  know  there  are  soils  which,  for  all  practical  ] 
are  sufficiently  drained  by  nature.  But  all  soils  which,  at  any  tim 
the  period  of  plant  growth,  contains  stagnant  water  within  reach  of  1 
of  plants,  needs  draining. 

A  French  writer  says :  *•  Whenever,  after  a  raiu,  water  stays  in  the 
whenever  stiff  and  plastic  earth  adheres  to  the  shoes ;  whenever  the  s 
on  the  earth  a  hard  crust  slightly  cracked ;  whenever  three  or  four  d; 
a  rain  slight  depressions  in  the  ground  show  more  moisturo  than  otb 
one  may  affirm  that  drainage  will  produce  good  results." 

We  may  be  satisfied  that  good  results  would  follow  drainage  in 
case,  but  most  of  us,  before  making  the  improvement,  would  do  wel 
count  the  cost.  Will  it  pay  ?  An  important  question,  which  can 
answered  when  the  circumstances  of  the  case  are  known.  It  depei 
the  cost  of  tile  delivered  on  the  ground,  the  cost  of  labor,  the  com 
the  land,  the  increased  value  of  it,  etc.  Each  of  the  named  conditio! 
be  dependent  upon  local  ones.  Hundreds  of  cases  might  be  cited  i 
has  paid ;  time  will  permit  only  one  or  two.  The  iSrst  tile  drainag 
United  States  paid  for  itself  in  two  years  by  the  increased  crops. 

Mr.  Johnston  says  tile  draining  pays  for  itself  in  two  seasons ;  so 

in  one,  an  instance  of  which  he  had  on  his  farm  in  a  ten  acre  lot. 

states,  in  a  recently  published  letter,  that  he  has  rented  for  a  series  < 

all  of  his  tile  drained  land,  to  be  used  as  an  orchard,  at  a  yearly  renta 

per  acre ;  that  the  land  undrained  would  not  have  been  taken  free  of 

the  purpose. 

Mr.  Henderson,  in  his  book  "  Gardening  for  Profit,"  relates  that 

who,  by  hia  advice,  laid  out  |500  m  l\\e  di^mwi^,  \w6.^'t  %*5.^<:\QQ  ijroi 

fears  from  his  garden  of  eig\it  acica.    In  ^m^\Ti^^  \\^  ?iS5.^^^  \>aR>\ 
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he  gone  on  without  draining,  he  would  not  haye  made  $1300 
rs,  far  less  $2,000  in  six. 

sceptional  cases,  but  we  should  consider  tile  draining  a  perma- 
aeut.  A  well  burnt  tile  will  last  more  than  two  thousand 
rains  have  been  taken  up  in  France,  in  good  working  condition 
)  hundred  years  old. 

course  for  the  practical  operations  of  thorough  draining  may 
Hows :  1.  Prepare  a  map  of  the  field  to  be  drained.  2.  Plan 
le  proposed  system  of  drains.  8.  Decide  upon  the  amount  and 
[uired.  4.  Order  tile.  5.  Set  out  the  drains  upon  the  land. 
lections  of  them.    7.  Decide  upon  depth  and  grade  of  them. 

the  tile  and  cover.     9.  ^mend  the  map. 

quest  of  the  Secretary,  P&of.  Shattuok  has  subjoined       ^ 

g  account  of  his  experience  in  draining  a  part  of  the 

grounds : 

lested,  I  make  the  following  statement  in  r^^d  to  the  drain- 
3  on  the  University  grounds  last  fall  and  this  spring,  (1870.) 
3ful  inspection  of  the  field  to  be  drained,  taking  the  lerels  of 
i  most  important  points,  a  general  plan  was  adopted,  which  we 
llowed.  It  involved  the  two  methods  of  having  the  laterals 
y  into  an  open  ditch,  and  that  of  first  collecting  them  into  a 
i  to  give  the  matter  a  further  trial  before  giving  a  preference 
th  worked  well  so  far  as  I  know. 

il  depth  of  the  drains  was  from  8)^  to  4  feet.  On  account  of 
epth  of  the  open  ditch  at  their  outlets,  they  were  only  20  inches 
These  outlets,  for  a  time  in  the  spring,  were  from  one  to  two 
3  surface  of  the  water  in  the  ditch,  but  worked  well — ^the  water 
laving  a  good  current  at  that  time. 
,1  distance  between  drains  was  40  feet,  but  two  were  laid  the  i^ 

een,  which  varied  from  40  to  50  feet.    Intermediate  ones  will  be  \i 

:  100  feet  from  the  open  ditch,  if  needed — the  present  ones  have  {\: 

)rk,  80  far  as  keeping  the  surface  dry,  but  the  spring  was  an  ex-  s 

,  I  believe. 

w 

I  fall  was  about  one  foot  in  100,  and  the  least  was  five  inches  in 


m  sole  tile,  2  x  13^  inches,  was  used;  about  1000  feet  3-inch 
^inch  round  tile  being  the  exception.    Some  10,000  feet  were 

ig,  I  suppose,  will  be  continued  this  coming  &1V  wYivaliiiXiaA 
fj  notes,  as  to  cost,  time  reqvdred  to  put  in  l(yO  iMt  ot  dxt&]L,^tA. 


I  were  opened  20  inches  in  width;  that  of  the  bottom  being  f^i 

agh  to  take  the  tile  used. 

le  trouble  in  having  this  the  case,  also  in  getting  the  tile  laid  li- 

nts,  but  by  keeping  the  same  parties  at  the  work,  as  much  as 

inspecting  it  before  the  tile  were  covered,  I  believe  it  was  done 


I. « 

.•■1 

.  -3 
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•  DI80U8BION. 

Miles — ^Many  drains  pnt  down  are  worthless  from  the  lack  oi 
attention  to  a  few  points.  One  objection  to  deep  drains  is  their 
expense.  It  ordinarily  costs  twice  as  much  to  go  to  the  depth  of 
four  feet  as  it  does  to  dig  to  the  depth  of  three.  The  distance  de- 
pends a  good  deal  on  the  nature  of  the  soil.  I  wonld  pnt  the 
drains  close  together  in  clay  land,  from  18  to  30  feet  apart  lo 
England  they  have  some  six  feet  deep  drains,  but  they  are  un- 
necessary. Practically,  I  prefer  three  feet  One  lack  of  attention 
is  in  not  giving  an  uniform  slope.  Tile  laid  in  an  nndnlating 
manner  will  fill  ap  with  silt ;  for  water  will  not  force  silt  over  an 
undulation.  Large  tiles  are  less  liable  to  fill  up  than  small;  and 
a  person  without  experience  had  better  not  use  tiles  smaller  than 
two  inches,  and  I  generally  recommend  such  to  farmers.  I  find 
you  can't  get  men  to  use  the  burning  rod  of  Wearing.  I  take  ibil 
handles  six  to  six  and  a  half  feet  long,  pnt  a  socket  of  gas  pipe  <» 
one  end  of  each,  and  an  iron  band  on  the  other,  and  put  on  it  a 
light  bass-wood  arm  fitted,  with  a  wooden  key  to  tighten  it,  at 
right  angles  with  the  handle,  and  put  one  down  at  each  end  of  a 
slope  which  I  wish  to  make  uniform  with  the  arms  extending  over 
the  ditch,  and  a  line  drawn  tightly  from  the  arm  of  one  to  that  of 
the  other,  and  sloping  at  the  proper  inclination.  Then  I  take  a 
board  of  the  proper  length  to  reach  from  the  line  to  the  required 
bottom,  and  try  it  along  the  line,  and  deepen  as  required.  I  use 
a  ecoop  hoe,  and  a  scoop  spade,  so  to  speak,  one  to  draw,  the 
other  to  push,  in  finishing  the  ditch.  It  is  important  not  to  dig 
out  below  the  required  line  when  you  are  laying  small  tiles.  I 
would  enforce  the  value  of  round  tiles.  The  old  horseshoe  form 
is  very  objectionable.  I  found  that  a  square  box  sewer  of  slight 
fall  required  to  be  taken  up  every  three  or  four  months.  I  took 
ofi*  the  top,  and  put  in  two  boards  in  the  shape  of  a  V  in  the  cross- 
section,  and  have  hud  no  trouble  with  the  sewer  in  several  years. 
I  would  use  collars  for  tiles  if  I  could  get  them ;  if  not,  would  put 
sods,  shavings,  straw,  or  something  over  the  joints.  Ton  must  be 
careful  in  putting  in  the  first  earth  not  to  knock  the  tile  out  of 
place ;  it  is  a  frequent  cause  of  failure.  But  the  earth  should  be 
packed  as  hard  as  you  can  do  it.  Throw  a  double  furrow  on  top 
of  the  ditch  when  you  get  it  filled.  The  important  advantage  of 
tile  draining  is  getting  more  l\m^  lo  ^a.Tm.    ^^!^  ^\»  the  upp«r 
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ay  tile.  Stop  up  the  first  one  carefully  with  stone,  tile  or 
>  as  never  to  let  vermin  get  into  it.  Bat  in  laying  tile  in 
nd  it  may  be  found  best  to  begin  at  the  lower  end,  dig 
stances,  and  keep  the  npper  one  plugged  np  all  the  time. 
>f  straw  in  this  case  should  be  used  at  the  lower  end,  and 
rals  laid  subsequently.  The  price  of  tiles  is  extortionate, 
m  be  made  cheaper  than  brick.  Two-inch  tiles  ought  not 
over  $8  per  thousand  here.  In  Michigan  they  were  de- 
on  the  cars  at  one  place  for  $10. 

:,  of  Carlinville — I  have  had  a  little  experience  in  this  dur- 
last  three  years.  I  desired  to  collect  water  for  stock  pnr- 
nd  had  very  little  fall — only  half  an  inch  to  the  rod,  and 
ecessary  to  be  very  exact.  I  had  a  tool  made,  a  kind  of 
0  finish  the  bottom ;  but  I  found  I  could  not  get  it  finished 
ongh.  Then  I  made  a  guage  of  plank  half  a  rod  long,  set 
)  with  a  spirit  level  and  sights,  which  I  placed  beside  the 
nd  kept  at  the  proper  incline  and  worked  to,  and  it  an- 
perfectly.  I  ran  123  rods,  and  came  out  within  three 
>f  the  proper  place, 
urned. 


Thubsday  Aftbkwoon— 2  P.  M. 
D  GoBE,  Esq.,  of  Carlinville,  addressed  the  Convention  on 
jeet  of 

MANUBES. 

Gore,  on  being  introduced  said,  I  do  not  feel  able  to 

this  subject,  except  from  the  stand  point  of  the  general 

I  do  not  consider  manures  fur  the  horticulturist  and  gar- 

We  have  learned  and  scientific  men  present,  and  I  will  be 

have  any  errors  into  which  I  may  fall  corrected.] 

ibject  of  maintaining  the  fertility  of  the  soil  is  one  of  great  impor- 
the  agriculturist ;  indeed  it  is  the  subject,  above  all  others,  that  en- 
e  attention  of  the  intelligent  farmer.  For  as  agriculture  is  the  basis 
her  professions  and  pursuits,  and  as  all  other  callings  flourish  and 
in  about  the  same  ratio  that  the  agriculture  of  the  country  does,  so, 
the  productions  of  the  agriculturist,  in  a  very  great  measure,  depend 
!  fertility  of  the  soil ;  and,  of  course,  the  productions  of  the  soil  de- 
ft great  measure,  upon  the  amount  of  fertilizing  properties  it  cohVaaia. 
ive  a  soil  in  this  great  State  at  least  as  fertile  as  that  of  aii^  oWxei  m 
—3S 
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this,  or  any  other  country.  But  is  it  necessary  to  argue  the  necessity  of  r 
turning  to  the  soil,  in  the  way  of  manures  or  fertilizers,  to  the  same  exte 
that  we  have  taken  these  properties  from  it,  in  the  shape  of  crops  reapc 
therefrom  ?  I  think  not.  We  have  sufficient  evidence  on  this  point,  when  n 
bring  a  new  piece  of  land  into  cultivation,  by  the  side  of  one  that  has  bee 
cropped  for  12  or  15  years  without  manure.  In  such  a  case  as  this,  from  tin 
same  mode  of  cultivation,  we  often  see  from  one-fourth  to  one- third,  and  tome 
times  one-half  more  grain  reaped  from  the  new  field  than  the  old.  Therefore, 
it  is  not  necessary  to  go  back  to  the  Atlantic  States,  or  Europe,  to  find  eri 
dence  on  this  point;  we  have  it  right  before  us,  and  of  a  convincing  character. 

Ths  importance  and  necessity  of  manuring  granted,  I  will  now  proceed  to 
try  to  show  in  as  practical  a  manner  as  I  can  how  to  prepare  and  apply  mi- 
nures.  I  do  not  deem  it  necessary,  even  if  I  was  able,  to  enter  into  a  chemi- 
cal examination  of  soils  and  manures.  I  shall,  therefore,  use  such  names  and 
phrases  as  farmers  use  and  understand.  In  other  words,  I  shall  discoss  the 
surface  of  the  question,  and  leave  a  closer  examination  to  more  competent 
hands.  Particular  culture  may  require  particular  manures ;  but  the  stand- 
ard manure  is  that  of  the  stable  or  barnyard,  which  contains  all  the  dements 
of  food  for  plant  or  vegetable  growth.  Hence  it  is  obvious  that  the  prepar- 
ation and  application  of  this  kind  of  manure  should  occupy  a  large  share  of 
our  attention  on  the  present  occasion.  It  is  doubtless  true  that  good  results 
may  follow  the  application  of  lime,  ashes,  plaster,  or  gypsum,  bone  and  goano 
in  certain  cases  where  a  succession  of  crops  have  been  taken  from  the  land, 
wherein  some  particular  property  contained  in  these  manures  are  made  defi 
cient  in  soil.  But  how  much  of  any  one  or  more  of  these  manures  should  be 
applied  in  such  cases  is  a  question,  and  a  question  of  difficult  solution.  To  act 
intelligently  in  this  matter,  it  would  require  that  every  farmer  should  be  a  chem 
ist,  (or  at  least  obtain  the  services  of  a  chemist);  even  then  it  is  doubtful,  nndei 
the  present  stage  of  the  science  of  chemistry,  whether  or  no  satisfactor 
results  could  be  obtained  in  every  case,  owing  to  the  acknowledged  proba 
bility  of  divisions  and  sub  divisions,  that  yet  may  be  made  in  at  least  som 
of  the  divisions  already  made  of  matter  by  the  science  of  chemistrj 
Consequently,  it  is  very  plain  that  we  do  not  know  exactly  how  to  use  thes 
manures  in  every  case.  But  that  chemistry  has  given  a  great  deal  of  valua 
ble  information  upon  this  subject  cannot  be  denied,  and  that  there  is  abrigh 
field  in  the  future  for  the  chemist  is  not  disputed. 

We  have  the  record  of  some  valuable  practical  experience  in  tlic  use  of  som 
of  these  manures,  in  the  record  of  an  old  Farmers  Club,  that  has  been  a 
work  for  over  twenty-five  years,  at  Sandy  Spring,  Maryland,  as  given  by  W 
H.  Farquhar,  of  that  place,  and  published  in  the  agricultural  report  of  186" 
Mr.  Farquhar  quotes  this  from  the  records  of  this  club.  He  says :  "  I  obsere< 
in  the  early  records  of  this  club,  such  entries  as  these :  '  The  use  of  lime  on 
this  farm  has  evidently  produced  the  most  beneficial  effect  whercTer  ap 
plied,  and  great  encouragement  is  held  out  to  persevere  in  the  use  of  it" 
After  making  several  quotations,  running  through  several  years'  record  of 
the  club,  Mr.  Farquhar  again  sa^a  -.  ^'1  ^Tidt\i\a  disparaging  entry :  'Several 
largo  lime  heaps  showed  themaeVvea  \iv  t\\e  eoxT\^^\^,  ^xx^"^<i"^YDk.^\jQs.^<s?in' 
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vby  they  have  not  been  spread?'    Answer  not  satia&ctory."    Mr.  Farquhar 
ilso  says,  "a  new  fertilizer  now  appeared  which  was  destined  soon  to  absorb 
Lhe  interest  of  oar  farmers,  and  to  pat  a  stop  to  the  ase  of  lime.    This  fertil- 
izer is  gaano  and  bone.*'    The  records  of  this  club  show,  upon  the  whole,  that 
by  numnring  and  the  improved  cultiyation,  in  a  given  series  of  twenty-four 
yeurs,  brought  the  average  of  wheat  up  100  per  cent.,  com  160  per  cent.,  oats 
77  per  cent.,  potatoes  eleven  fold,  and  hay  foar  fold.    This  improvement  was 
made  by  the  same  fiirmers,  some  nineteen  in  number,  except,  says  Mr.  Far- 
quhar, in  three  cases,  where  the  son  succeeded  the  father.    These  results  ap- 
pear upon  their  face  very  satisfactory ;  but  we  are  not  informed  how  much  ex- 
pense for  labor  and  manures  was  incurred,  so  that  we  cannot  tell  whether  these 
fiffmers  are  really  any  better  off  in  dollars  and  cents,  than  when  they  com- 
menced, but  of  one  thing  we  are  quite  certain,  and  that  is  this,  if  they  had  not 
muitired,  they  would,  ere  this  time,  have  been  unable  to  produce  a  sufficiency 
for  their  support.    Now  it  must  be  seen,  at  once,  that  this  mode  of  manuring 
is  qnite   expensive  at  last,  and  it  is  very,  .doubtful  whether  these  results  can 
be  definitely  obtained,  for   the  reason  that  these  manures  do  not  contain  all 
the  food  that  our  crops   require,  and  may  act  more  as  a  stimulant  than  a 
pennanent  manure. 

If  this  state  of  the  case  be  true,  is  not  our  proper  course  and  duty  plain  r 
Our  experience  teaches  us  that  it  will  not  do  to  persist  in  the  practice  so  prev- 
alent in  some  localities  in  this  State,  of  growing  grain  and  other  produce 
and  shipping  it  out  of  the  country,  without  making  a  return  to  the  soil,  in 
the  form  of  manures,  for  it  must  be  borne  in  mind  that  we  have  just  so  much 
i&aterial ;  we  may  work  it  over,  and  and  over  again ;  it  may  be  dissolved  and 
be  united  again ;  it  may  be  removed  from  one  place  to  another ;  assume  one 
ihape  here  and  another  there,  yet  there  is  no  more  nor  less  of  it.  Hence  when 
we  ship  a  cargo  of  grain  to  Europe  we  have  just  that  much  less  material  left 
on  this  continent.  Europe  is  the  gainer  and  we  arc  the  loser.  Again,  I  say, 
onr  proper  coarse  seems  to  be  marked  out;  we  should  adopt  n^ore  system  and 
order  in  the  arrangements  of  our  farming  operations ;  we  should  leave  off  so 
much  of  special  fanning  (if  tho  special  grain  grower  be  entitled  to  the  name 
of  fanner) ;  we  should  lay  down  more  land  to  grasses  and  grow  more  live 
stock,  sufficient,  at  least,  to  consume  a  large  share  of  the  produce  of  our  farms. 
By  this  means  we  would  produce  our  own  manure,  and  of  the  very  kind  our 
*>il  requires. 

I  wiU  now  indicate  a  practice  to  save  and  apply  barn-yard  or  stable  ma- 
oure.    Where  the  lay  of  the  yard  will  permit,  that  is  if  the  surface  is  inclined 
^dently,  to  make  a  slight  or  shallow  excavation  toward  the  lowest  part  of 
*he  lot  in  order  to  create  a  slight  bank  on  the  lower  side  of  the  yard.    This 
^k  should  be  formed  in  such  a  shape  as  to  insure  the  accumulation  of  all 
^e  wash  in  tune  of  showers,  to  flow  directly  into  it.    Into  this  excavation 
^onld  be  thrown  all  the  litter  from  the  stables  and  stock-sheds,  and  it  should 
^^  well  tramped  or  packed  down.    This  tramping  may  be  very  well  done  b^ 
permitting  hogs  to  run  upon  it,  as  they  seem  to  be  at  home  oiiaTQ!a.i^\a^\i«K^> 
Wt  of  conrsa  tbejrgJjoald  not  be  (for  the  good  of  the  hiogQi)  aWo^ed^to  i^eAfQ 
^j't.    In  a  $ituAtion  llkB  this,  we  are  •nabled  to  conduct  aV\  t\k^  -^ateK  laal 
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its  accamulationB  directly  into  the  manure  heap,  whick  seems  to  be  ^ssentiallj 
necessary  to  insure  the  best  results.  If  left  loose  and  dry,  it  will  heat,  and 
the  valuable  gasses  it  contains  will  escape  and  float  off  in  the  air.  Obsem- 
tion  and  experience  teaches  us  this.  Boussingault  says  on  this  point,  **  Mixed 
with  litter  and  thrown  loosely  upon  the  dunghill,  horse  dung  heats  rapidly, 
dries  and  perishes  unless  the  mass  be  supplied  with  a  sufficient  quantity  of 
water  to  keep  down  the  fermentation,  and  the  access  of  the  air  be  prevented 
by  proper  treading,  there  is  always  without  the  least  doubt  a  considerable 
lo&s  of  principles  which  it  is  of  highest  importance  to  preserve." 

It  is  also  recommended  to  form  a  tank  or  cistern,  in  the  ground  along  ude 
of  tht  manure  heap,  and  arranged  so  that  it  will  fill  in  a  wet  time,  to  be 
pumped  upon  tHe  manure  heap  at  intervals  during  a  dry  time.  It  seems  tbat 
the  two  grand  requisites  in  preparing  the  manure  heap  are  solidity  and  h- 
midUy.  This  practice  is  just  as  applicable  to  the  compost  heap  where  stnv, 
com  stalks,  weeds,  and  in  fact  any  and  everything  on  the  farm,  unsuited  for 
food  for  stock,  may  with  profit  be  thrown,  except  in  the  compost  heap  there 
may  be  a  light  coating  or  layer  of  lime  occasionally  applied  to  assist  decom- 
position. This  practice  is  recommended  where  inmiediate  results  are  denied 
from  the  application  of  manure,  but  if  more  lasting  results  are  desired,  then 
it  is  best  to  spread  it  at  once  upon  your  meadows,  or  grass  lands,  and  thereby 
prevent  any  loss  that  might  occur,  during  a  state  of  fermentation,  which  is 
always  more  or  less. 

Another  very  important  item  in  saving  manure  is,  that  a  plentiful  supply 
of  straw  or  other  litter  should  always  be  at  hand  and  freely  used,  not  only 
for  the  corafort  of  the  stock,  but  also  for  the  purpose  of  absorbing  all  the 
liquid  parts  of  the  manure,  which  are  of  more  value  than  the  solid  part5,  or 
at  least  they  will  give  quicker  returns  after  application.  How,  when  and 
where  to  apply  manures  of  this  kind  to  obtain  the  best  results  is  yet  a  ques- 
tion with  some.  My  own  practice  of  late  years  is  to  spread  it  upon  my  me*' 
dows  or  grass  lands  during  the  fall  or  winter.  I  believe  this  practice  is  ^^ 
vooated  by  a  large  majority  of  farmers  at  the  present  time. 

A  short  time  since  I  put  this  question  to  some  of  the  best  and  most  practi 
cal  farmers  of  our  county,  men  noted  for  their  close  observation  and  good 
judgment,  men  who  have  boon  raised  farmers  and  who  have  not  only  had  ex- 
perience in  this  matter,  but  who  have  been  and  are  looked  to  for  information 
on  all  matters  connected  with  our  farming  operations.  John  Tunnell,  of 
Plain  view,  says  the  best  rosults  arc  to  be  obtained  from  spreading  barn-yard 
manure  on  grass  lands.  Josiah  Whipple,  of  Chesterfield,  says  it  has  always 
paid  him  well  on  any  kind  of  land,  but  tbinks  he  has  obtained  the  best  re 
suits  from  spreading  it  on  corn  land,  and  plowing  it  in.  Messrs.  Addison 
and  Moses  Eldred,  of  Carlinville,  are  very  decided  in  favor  of  applying  it  to 
grass  or  meadow  lands.  I  could  give  the  testimony  of  a  number  of  otheffi 
but  will  only  add  the  testimony  of  the  Maryland  Farmers'  Club  on  this  poifl< 
Mr.  Farquhar  says,  on  this  important  question,  the  majority  in  favor  of  Ifi*^' 
ing  bam-j&rd  manures  spread  on  the  surface  increased  from  year  to  j&^t  ^ 
that  in  1857,  sixteen  out  of  aeveuteeni  i>Mm^T^  ^x^^«a\.,^\^l«^  wrfaos  m9»^' 
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Qg.  From  all  the.  information  we  have  on  this  point,  it  seems  to  me  that  it 
3  a  pretty  well  established  fact  that  the  best  results  from  the  application  of 
lam-yard  manures  are  obtained  from  spreading  it  on  meadow  or  grass  lands. 
The  plowing  in  of  green  crops  is  very  much  in  fayor  with  some  farmers, 
especially  is  the  turning  under  of  cloyer  of  very  great  value  to  every  cropped 
and.  A  rotation  of  crops  is  of  great  value  also,  especially  so  where  a  fallow 
^  be  made  every  four  or  five  years.  In  this  I  have  had  some  experience, 
ittended  with  good  results.  In  making  a  fallow  the  land  should  be  plowed 
iboat  the  first  of  August,  or  about  the  time  the  weeds  have  obtained  the 
most  sap,  and  before  their  stems  become  hard  and  the  seed  ripe ;  turned 
inder  in  this  condition  the  weeds  decompose  readily,  and  at  seeding  time  are 
lot  in  the  way  as  would  be  the  case  if  they  were  allowed  to  ripen.  A  rota- 
ion  of  crops  with  frequent  fallows  and  the  plowing  in  of  green  crops  are  the 
»nly  hope  for  the  special  grain-grower. 

Whilst  the  above  practice  is  believed  to  be  a  good  one  for  managing  and 
ipplying  manures  of  the  bam«yard,  and  that  the  method  of  treating  green 
^ps  and  &II0WS  are  also  believed  to  be  good,  and  that  every  good  fanner 
ought  and  will  save  and  apply  all  the  accumulations  thus  obtained  to  his 
^d ;  yet  it  is  but  an  auxiliary  to  the  great  and  main  source  of  fertilizing 
our  soil.  The  main  source  of  fertility  is  in  the  air  and  rain,  the  free  gifts  of 
heaven ;  but  to  avail  ourselves  of  their  help  to  the  fullest  extent,  as  in  all 
other  gifts  of  God,  we  have  as  intelligent  beings  a  part  to  perform.  The 
way  in  which  we  can  perform  our  part  in  this  case,  is  in  the  preparation  of 
the  soil,  for  the  reception  and  retention  of  their  valuable  fertilizing  proper- 
ties. This  can  be  done  in  various  ways ;  first,  a  deep  and  thorough  stirring 
of  the  soil  is  necessary,  in  order  to  bring  about  a  complete  disintegration  of 
all  its  parts ;  deep  and  thorough  plowing,  and  deep  and  thorough  harrowing 
are  also  necessary.  Remember,  if  you  plow  deeply,  it  is  also  necessary  to 
harrow  deeply,  that  the  clods  may  be  brought  to  the  surface  and  crushed  by 
the  roller. 

Ajiother  very  great  help  in  this  matter  is  in  a  system  of  thorough  under- 
<iniining ;  the  laying  down  to  grass  is  also  of  great  service,  as  has  already 
been  intimated.  Soil  treated  in  this  manner  will  more  readily  absorb  the 
^^  and  extract  all  the  elements  of  fertility  therein  contained,  which  are 
^^ntial  to  plant  growth,  and  that  portion  not  wanted  in  the  soil  will  pass 
off  through  the  drains,  after  having  all  the  fertilizing  properties  filtered  or 
leached  out  by  the  soil.  Soil  in  this  condition  will  also  admit  the  air  to  a 
much  greater  depth  than  undrained  soil  will ;  for  it  is  very  plain  that  what- 
ever amount  of  water  is  drawn  ofi"  by  the  drains,  or  dead  furrows,  the  same 
amount  of  air  must  take  its  place,  thus  the  rain  and  air,  warmed  as  it  is  by 
the  rays  of  the  sun,  pass  down  and  permeate  the  entire  soil,  warms,  nour- 
^hea  and  impregnates  it  with  all  the  valuable  material  contained  therein, 
which  we  know  to  be  indispensable  to  a  free  and  healthy  growth  of  vegetation. 

In  the  case  of  meadows  or  grass  land,  this  same  process  goes  on  in  a  some- 
whit  different  form.    The  combined  action  of  the  roots  and  \eeirv«a  qI  \3l&ia 
S^M  upon  the  BoU  &ad  air,  and  more  efpeciaUy  so  in  nixed  gtuiw^  iSoaX  t" 
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quire  a  somewhat  varied  composition  of  material  for  food ;  the  deep  rooted 
grasses,  such  as  clover  for  instance,  bring  up  food  from  the  subsoil,  the  tops 
of  all  take  in  food  from  the  air  and  deposit  it  in  the  soil,  in  the  make  op  of 
both  top  and  roots,  valuable  fertilizing  properties.    Thus  it  appears  that  bj 
a  thorough  preparation  of  the  soil,  a  happy  blending  of  all  the  material  food 
contained  in  the  rain  and  air  for  vegetation  may  be  increased  in  our  8o3. 
How  many,  or  what  proportion  of  our  fiumers  are  pursuing  a  course  like  this, 
or  how  many  arc  there  that  are  not  every  year  making  their  land  poorer  bj 
improper  cultivation,  and  a  continued  cropping  with  grain,  and  shipping  it 
out  of  the  country.  I  will  venture  the  assertion  that  there  are  not  more  than 
20  per  cent,  of  the  farmers  that  are  maintaining  the  fertility  of  their  land. 

It  would  seem  that  in  some  localities  the  farmers  were  determined  to  get 
rid  of  the  fertility  of  their  soil,  as  in  St.  Clair,  Madison  and  Jersey  counties, 
and  a  part  of  Macoupin  also,  where  their  all  is  staked  upon  wheat,  what, 
wheat.  It  Ib  an  old  saying  that  the  loss  of  one  is  the  gain  of  another.  This 
is  true  along  the  railroads,  where  the  farmers  have  to  pay  exorbitant  prioa 
to  have  their  grain  shipped  out  of  the  county;  and  at  the  present  rate  of  d^ 
terioration  thus  caused,  how  long  will  it  be  before  the  same  farmers  or  their 
successors,  will  have  to  pay  those  raijroad  monopolies  for  bringing  it  back, 
or  its  equivalent,  in  the  shape  of  manures. 

Thus  it  appears  that  the  special  grain-grower  is  fast  getting  rid  of  his 
most  valuable  means  of  support,  and  that  ere  long  he  will  have  to  return  it 
with  great  difficulty  and  expense. 

As  a  rule,  it  is  a  much  easier  task  to  point  out  the  defects  or  failures  in 
the  practice  of  any  pursuit  than  to  suggest  or  apply  a  remedy.  But  in  this 
case  it  is  not  so,  the  remedy  is  easily  understood,  and  within  the  reach  of 
all ;  and  that  T  may  more  clearly  show  how  this  remedy  may  be  practiced.  I 
desire  to  draw  a  picture,  not  from  imagination  but  from  real  life. 

We  have  in  our  county  a  few  good  farmers  who  arc  not  guilty  of  the  crim? 
of  robbing  their  soil,  without  making  any  return  thereto ;  but  who  have  maic 
taincd,  if  not  increased,  the  powers  of  production.     Among  these  farmen 
are  John  Tunnell,  of  Plainview,  and  Addison  and  Moses  Eldred,  of  Carlin 
ville.     I  will  draw  my  picture  from  the  practice  of  these  gentlemen,  more 
particularly  from  that  of  the  Messrs.  Eldreds.    They  have  been  on  their  farm 
about  12  years ;  they  commenced  with  but  very  little  capital ;  they  adopted 
the  practice  from  the  start  of  doing  every  thing  well  and  in  the  proper  sea 
son,  and  have  practiced  a  mixed  husbandry,  with  the  most  satisfactory  re 
suits ;  they  keep  a  large  portion  of  their  land  laid  down  to  grass,  and  keep  * 
sufficient  number  of  stock  to  consume  it  upon  the  farm.     By  this  means  thf 
•  crops  are  returned  to  the  land  in  an  improved  condition,  being  more  highlj 
nitrogenized  than  before  ;  their  stock  is  of  the  best  breeds,  and  they  appear 
to  have  the  happy  faculty  of  making  them  better.     They  grow  some  oi  all 
the  grains  usually  grown  in  our  section,  but  they  seem  to  care  more  for  the 
number  of  bushels  they  harvest  than  for  the  number  of  acres  they  cultirate; 
tbey  also  feed  all,  or  nearly  a\\,  oi  t\it  gt«iTi  Wi^^  ^tow  on  the  fiinn ;  they 
loay  spare  a  little  occasionaWy  for  seed;  e^er^^ood^  Vtiq^^  VJa».\.  "^^s^^* 
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s  have  seed  earn  ;  in  f&ct,  they  have  the  best  of  every  thing.  They  pre- 
s  their  ground  thoroughly,  and  deeply,  and  never  miss  getting  a  crop, 
"he  past  season,  whilst  their  neighbors  harvested  from  nothing  to  thirty 
hels  of  corn  per  acre,  the  Eldreds  harvested  from  fifty  to  seventy-five 
ihels  per  acre,  and  their  land  naturally  is  not  any  better  than  their  neigh- 
's. The  most  remarkable  feature  about  the  improvements  of  this  &nn  is, 
.'ir  substantial  and  convenient  constructions  and  the  great  number  of 
im,  all  admirably  suited  to  the  purpose  for  which  they  were  built.  "  A 
ice  for  everything  and  everything  in  its  place,"  seems  to  be  the  leading 
ea  about  this  farm. 

The  practice  of  managing  and  applying  manure  on  this  farm  are  much  the 
me  as  that  of  which  I  have  before  spoken. 

The  next  improvement  these  men  intend  making  is,  to  thoroughly  under- 
-ain.  It  may  occur  to  some  as  it  did  to  me  when  there,  that  all  that  is  found 
me  there  could  hardly  have  been  made  from  stock,  etc.,  produced  and  sold 
so  short  a  time,  knowing  them  not  to  be  traders  or  speculators,  but  their 
iswer  to  me  was  that  they  had  stocked  and  improved  the  farm  from  the 
rodoce  of  the  same. 

Is  it  not  strange  that  farmers,  and  intelligent  farmers  too,  will  persist  in  a 
lode  of  culture  that  is  so  notoriously  disastrous  to  their  best  interest,  and 
0  heedlessly  on  from  year  to  year,  robbing  their  soil  without  making  any 
eturns  thereto  ?  More  especially  is  it  strange  when  they  have  living  ezam- 
les  before  them  of  the  proper  way  by  which  they  may  make  more  money 
nth  less  labor,  and  at  the  same  time  keep  up  their  stock  in  trade,  the  soil. 
Xow,  on  a  well  regulated  farm,  where  system  and  order  are  characterized 
verywhere ;  wjiere  the  fertility  of  the  soil  has  been  so  managed  as  to  give 
verything  on  it  a  fresh,  vigorous  and  healthy  appearance ;  where  various 
inda  of  stock  are  kept,  all  provided  with  ample  shelter  and  food  for  winter  ; 
Qe  pastures  of  luxuriant  grasses,  dotted  over  with  shade  trees  and  herds  in 
iimmer';  with  the  long  and  beautiful  lines  of  hedges  surrounding  the  waving 
nim  and  rustling  corn-fields ;  with  the  well  set  and  cared  for  fruit  orchards, 
(inoandcd  by  handsome  belts  of  deciduous  and  evergreen  trees ;  a  comfort- 
ble  dwelling  in  the  midst  of  well  laid  out  grounds,  planted  with  a  choice 
election  of  shrubbery,  fruit  trees  and  flowers — all  yielding  their  fruits  of 
omfort  and  pleasure ;  where  the  beautiful  birds  will  want  to  linger  and  dis- 
ourse  their  cheerful  songs  of  praise ;  out  in  the  pure  breeze  and  sunshine  of 
*^aven ;  away  from  the  throng  and  vices  of  the  city ;  where  all  nature  is 
pread  out  before  us,  suggesting  the  wisdom,  power  and  goodness  of  the 
*reat  Ruler  of  the  Universe.  If  all  this  is  to  be  realized  on  a  farm,  and  it 
^»  ^,  who  would  not  be  a  farmer  ? 

DISCUSSION. 

Plagg — I  am  glad  to  hear  the  condemnation  of  excessive  wheat 
Plowing,   nine-fourteenths  of  the  land  reported  in  crops  \\x  6A»* 
^lair  county  for  1869,  were  in  wieat,  and  adjoining  co\XTiW^%^et^ 
"^otaach  better. 
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Db.  Gbxoosy — It  is  qneetionable  whether  if  all  qait  growing 
wheat,  we  shall  in  the  villages  have  any  grain  to  eat. 

GoBB — I  woold  not  be  understood  to  eav  that  we  are  to  do 
without  bread.  I  think  that  a  proper  rotation  of  crops  will  give 
bread  enough. 

WHmfET — How  much  would  you  rot  manure  before  you  pot  it 
on? 

Gobs — Fresh  manure  is  more  lasting;  rotted  manure  more 
immediate  in  its  effect.  It  is  my  practice  to  apply  manure  daring 
the  fall  and  winter. 

Wabdeb — How  right  after  haying  ?  That  is  the  common  prac 
tice  in  Ohio. 

Gore — I  do  not  know. 

BiOE  of  Champaign — What  is  the  value  of  different  kinds  of 
manure?  That  from  wheat  our  Michigan  professor  told  us  was 
nearly  least  in  value.  The  wheat  crop  then  would  injure  the 
farmer  most. 

GoBE—Boussingault  or  Johnston,  I  think,  gives  a  table  ot  ma- 
nures. Where  that  from  the  sheep  is  valued  at  80,  when  stable 
manure  is  worth  100.  But  the  former  probably  gives  quicker  resulta. 

[This  is  perhaps  an  error.  In  the  table  of  comparative  value 
of  manures  given  in  Boussiogault,  farm  land  dung  being  put  at 
100,  sheep  manure  is  put  at  66  in  a  dry  state,  and  36  in  a  wet. 
— Secretary.] 

Prof.  Stuart — Is  vegetable  mould  or  humus  of  any  special 
value  ? 

Gore — I  think  so. 

Stuart — I  want  to  get  at  the  depth  of  black  soil.  Its  color,  we 
suppose,  comes  from  decayed  vegetable  matter.  Is  it  as  deep 
with  you  as  here?  Does  your  experience  lead  you  to  believe  it 
is  a  valuable  manure  . 

Gore — The  depth  of  soil  with  us  is  from"one  to  three  feet  thick. 

DEEP  AND  SHALLOW  PLOWING. 

Geo.  Rice  of  Champaign — I  came   here  two  years  ago  t'roifl 

Madison  county,  and  found  farmers  using  shovel  plows.    Thej 

said  it  would  not  do  to  plough  deep,  and  the  fact  does  appear  to  b^ 

that  deep  plowing  (eight  inches)   does  not  always  produce  good 

corn.     A  neighbor  of  mine  Yvas  Ta\B>^^  \Xi\^  \^^\.  ^^^x  more  com 
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rith  one  team  than  another  with  two.  The  latter  said  he  had 
lowed  too  deep. 

BoQABDUs,  of  Champaign — ^I  would  pay  a  man  more  money  to 
low  fonr  inches  deep  than  seven. 

MrroHsiTEB — I  have  lost  several  crops  by  deep  plowing,  espedal- 
^  when  the  ground  was  new.  I  fonnd  the  groand  was  Terj 
pen,  and  the  com  roots  ran  deep.  The  decay  of  grass,  etc., 
eems  to  be  a  snbsoiling  process. 

PioKBELL — I  am  glad  to  know  the  peculiarities  of  Champaign  ; 
ut  we  want  to  know  more  of  manures.  I  would  like  to  ask  the 
Kitorer  how  long  manure  will  be  advantageous  without  reoewaL 

Gobs — I  can't  answer  directly.  In  one  case  barn-yard  ma- 
nre  applied  to  grass  showed  for  eight  years.  There  may  be 
Dmething  in  the  soil  here  bad  for  deep  plowing,  but  if  there  is 
othing  poisonous  in  the  sub-soil,  the  trouble  is  that  they  don't 
larrow  deep  enough.  In  that  case  they  will  find  cavities  as  big 
a  their  fists,  which  will  hold  water  ;  and  a  root  encountering  a 
lod  or  water  perishes. 

SooTT,  of  Champaign — As  for  deep  plowing  in  this  vicinity, 
37  experience  is  in  &vor  of  it.  I  plowed  forty  acres  of  sod  land, 
iaif  in  the  fall  with  two  plows,  to  the  depth  of  twelve  inches, 
nd  the  remainder  with  the  doable  Michigan  plow  in  the  spring, 
)  the  same  depth.  It  raised  the  best  crop  I  ever  had.  With  the 
ime  plow,  and  others,  I  plowed  fifteen  acres  to  the  depth  of 
^elve  to  fifteen  inches.  The  corn  on  those  fifteen  acres,  as  com- 
ared  with  other  land,  other  things  being  eqnal,  besides  the  plow- 
ig,  yielded  ten  bushels  more  per  acre.  I  made  a  similar  experi- 
lent  this  year  with  the  same  plow.  There  is  a  marked  difference 
I  the  com  as  shocked.  This  was  on  old  meadow  sod  land.  I 
UTowed  heavily,  say  sii;  or  seven  inches  deep. 
WnrrNBY — There  is  nothing  so  good  as  thoroagh  harrowing. 
Milks — I  think  plowing  not  out  of  place*  in  this  discussion, 
[anare  comes  from  manoeuvre,  to  work.  I  have  been  gratified 
ith  the  views  presented  by  the  lecturer.  They  are  in  accordance 
ith  the  latest  views  of  science.  I  would  heartily  qualify  them. 
ethro  Tull  claimed  that  soil  was  the  food  of  plants.  This  is 
ot  in  accordance  with  science,  but  he  called  attention  to  pulver- 
ation.  Lawes  and  Gilbert,  tried  the  experiment  of  cultivation 
ithout  manure,  and  Mr.  Lawes  has  shown  that  absolute  Qi\iSA&- 
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tion  is  almoet  itnpoeeible.  In  twenty  years  there  b&s  bee 
ftversgc  yield  of  seventeen  and  a  half  bushele  peracre. 

Ab  to  eheep  manure,  the  animal  niakee  no  ditfereiice.  The 
determines  the  value  of  manure.  The  feedine  value  of  cort 
beans  ia  the  same,  but  the  latter  ia  much  the  moat  valuaUi 
manure. 

I  would  not  put  BO  large  an  amount  of  land  in  grasa.  I  n 
raieo  less  permanent  crops,  eueh  as  chiver,  beans,  etc.  I  ¥ 
only  "piece  out  "  with  commercial  fertilizers. 

The  formation  of  the  barn-yard,  aa  described  by  the  lectur 
GDnipIete.  The  only  source  of  waste  is  the  leaking.  Eva 
tion  dou't  hnrt.     The  entire  mass  ehould  be  kept  moist. 

I  would  not  tnrn  hogs  on  manure.  The  mnecular  exertio 
tracts  from  their  fattening.  The  best  thing  to  keep  matiura  i 
box  system,  and  letting  the  stock  tramp  the  manure  under  t 
I  would  not  have  a  manure  cellar,  it  is  bad  for  the  animals  ai 
The  manure  lies  loose  the  liquids  do  not  stay  in  it,  and  are 
pnt  back.     I  would  keep  manure  piles  flat  and  packed. 

Top  dreasing  is  the  best  mode  of  applying  manure.  Light 
ay  soils  should  be  manured  diffi;rouily  from  clay  soils.  H 
pile  it,  but  spread  aa  yon  haul,  so  aa  to  give  all  parts  of  the 
an  equal  chance.  Dr.  Yolcker,  of  Englaad,  investigated 
dressing  and  the  anppoeed  wast«''of  ammonia  resulting,  an 
concluded  that  top  dressing  and  the  practical  men  were  i 
Spread  manure  whenever  the  ground  ia  not  frozen  deeply  ; 
if  there  were  a  waste  of  ammonia,  it  would  be  cheaper  oi 
vbole  to  Bpread  as  we  haul. 

Top  dressing  enables  iw  to  spread  our  matiurtDg  tbrongl 
year.  In  tunting  ander  clover,  the  later  you  plow  the  b 
Tou  may  remove  s  crop  of  seed,  and  then  turn  under  to  the 
advantage,  because  the  roots  are  thus  the  best  developed. 

/b  I  pratewes,  (blue  graaa),  is  very  good  for  pasturage,  bol 
of  the  very  worst  for  cultivated  lands.     Use  clover. 

Manure  lasts  according  to  its  condition,  whether  soluble  oi 

Adjourned. 
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Thubsdat  Eybnutq,  7  P.M. 

Dr.  J.  M.  Obboobt,  Bej^ent  of  the  University^  delivered  a  lec- 
ture on 

OBNAMBNTATION  OF  GB0T7NDS. 

There  is  a  hunger  of  the  eyes  as  well  as  of  the  stomach.  '*  Let  me  see,  let 
me  see/'  is  a  cry  as  natural  to  childhood  as  its  cry  for  food.  And  it  is  not 
confined  to  childhood.  '*  Show  me  something  new,  something  beautifhl,  won- 
derful, picturesque  or  grand,*'  is  a  perpetual  longing  of  the  heart  of  man. 
To  be  blind  is  counted  the  most  pitiable  of  defects ;  to  be  immersed  in  the 
dark,  the  most  dreadful  of  punishments.  To  see — ^to  enjoy  strange  sights — is 
the  most  coveted  of  pleasures.  To  gaze  upon  Alps  or  Andes,  to  explore  Lon- 
don or  Paris,  men  travel  at  great  expense  to  remote  lands,  braving  all  perils 
of  land  and  sea.  Millions  are  expended  annually  to  witness  shows  of  all  sorts, 
tnd  he  who  can  feed  the  hunger  of  the  eyes  reaps  larger  and  more  freely 
giyen  rewards  than  he  who  feeds  the  ears  or  fills  the  mind. 

The  great  primary  use  of  dress  is  not  to  warm  the  body  but  to  gratify  the 
eyes.  People  will  sooner  run  the  risk  of  freezing  than  meet  the  eyes  of  their 
fellow  men  in  unfashionable  clothing,  and  the  national  debt  costs  less  than 
the  colors  and  cut  of  the  people's  clothing.  Every  artizan,  after  fitting 
his  products  for  their  uses,  doubles  his  care  and  toil  to  make  them  beautiful 
to  the  sight  Instances  might  be  multiplied  without  end,  to  exhibit  and 
prove  this  mighty  and  insatiable  hunger  of  human  eyes. 

And  the  food  of  the  eyes  has  a  market  value.  Beauty  is  as  merchantable 
fts  beef.  In  the  markets  the  best  looking  article,  other  things  being  equal, 
sells  quickest  and  for  the  best  price.  Red  apples  sell  quicker  than  white  or 
niiisct.  The  beauty  of  a  horse  adds  often  a  hundred  per  cent,  to  the  price  he 
would  otherwise  bring.  A  farm  in  fine  appearance  will  sell  for  as  much 
ftgain  as  the  same  farm  in  a  slovenly  condition. 

In  advocating,  then,  the  ornamentation  of  grounds,  I  am  not  advising  to 
<ui  idle  and  profitless  expenditure  of  money — a  useless  waste  of  labor,  per- 
Qiitted  to  the  rich,  but  ruinous  to  the  poor.  If  you  and  I  had  farms  lying 
Bide  by  side,  of  nearly  equal  value  in  site  and  soil,  and  you  should  spend  $500 

• 

ui  solid  improvements — in  drainage  and  manures — and  I  should  spend  the 
8aine  sum  in  ornamentation — in  drives,  walks,  evergreens  and  shade  trees, 
i^Qd  in  making  tasteful  and  neat  fences  and  buildings — ^my  farm  would  sell 
soonest  and  for  most  money.    Nay  ;  you  yourself  would  give  more. 

Kor  is  all  this  unreasonable.    The  hunger  of  the  eyes  is  as  real  as  that  of 

^^e  stomach,  and  its  gratification  is  as  important  not  only  for  our  pleasure 

"^t  to  our  power  and  progress.    If  I  eat  bread,  it  affords  a  momentary  plea- 

^^fc,  and  helps  to  maintain  my  animal  life.    If  I  see  some  scene  of  beauty  or 

^I'c  product  of  nature  or  art,  it  affords  a  higher  gratification  and  aids  to 

^'Untain  and  enlarge  the  higher,  intellectual  life.    Digested  lood  forms  fleah^ 

^^ood  and  bones.    Digested  y'lBionagiye  ideas,  arts  and  civUiZAtioii^  lOkfcAS^^ 

^^tt^  and  mental  power;  and  these,  in  turn,  are  easily  t^aBSlli\l.V^^illte     *^* 
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which  urge  the  farmer  to  hia  iodustrj.  Whatever  adds  to  ths  aambei  of 
potver  of  these  mutivea,  or  to  the  intelligeDcc  aod  skill  which  directs  tbdi 
tlFiiCs,  uiuitt  add  aleo  to  the  wealth  of  r<«eulM. 

Tliese  principlcB  have  a  rc&ch  and  lichness  mach  beyond  these  simple  3- 
luHtrutions  here  used.  But  these  are  cuougti  to  prove  that  it  will  pay  llic 
busiest  farmer  to  oroamcnt  his  grounds  and  makti  hiR  home  beautifuL  Ut 
lue  cniphaaiz<i  this  statement,  for  uutU  it  is  proved  that  it  is  remuoerstivc  in 
money  values,  wo  can  scarcely  expect  the  poor  fanner,  who  may  be  stniggliog 
«ilh  debt,  and  having  hard  work  to  make  the  year's  ends  meet,  or  the  grasp- 
ing farmer,  who  has  only  an  eye  for  solid  profita,  to  go  into  the  work  of  om- 
. mentation.  The  farm  is  no  exception  to  the  great  law  that  beauty  alvsji 
adds  value  to  any  product 
Bat  beauty  is  aomething  more  than  other  products. 

"  A  thing  of  beauty  is  a  Joy  forever." 
Even  though  the  pecuniary  profit  of  ornamental  grounds  could  not  bentdi 
ant,  the  argument  for  such  grounds  would  by  no  wc&ns  fuL  Beanty  got* 
HB  joy  even  more  mrely  than  money ;  and  no  beauty  is  so  vvrious  in  kini. 
and  so  enduring  in  effect  as  the  beauty  of  the  laadscHpe.  The  poets,  thcas 
inspired  priests  and  prophets  of  the  beautiful,  have  always  presumed  upon 
man's  love  of  nature.  Their  most  effective  verses  are  those  in  wfaidi  tbej 
paint  natural  icenerj.  The  grand  old  forests  with  their  wild  dark  recoM 
the  piled  mountains  with  craggy  heights  and  frowning  fronts,  maasive,  gnat 
and  eternal,  awaken  the  sublime  emotions  in  all  hearts.  The  flowery  nnd- 
ows,  striped  with  silver  streams,  and  decked  with  clumps  of  noble  trees, <U1 
all  beholders  with  the  sweet  sense  of  the  beautiful.  Ten  thousand  tW" 
have  been  touched  with  tenderness  by  the  sweet  melancholy  of  the  pictuM 
in  Qray's  Elegy.  There  is  the  vividness  of  a  great  painting  and  the  melod; 
of  a  sacred  song  in  this  opening  stanza  : 

"The  curfew  tolls  the  knell  of  parting  diiy, 

The  lowing  herd  winds  slowly  o'er  the  lea ; 
Homeward  the  weary  plowman  plods  his  way, 
And  leaves  the  world  to  darkness  and  to  me." 
But  the  poet's  eye  and  heart  arc  not  needed  to  see  the  beautiea  of  n&tur^o' 
to  revel  in  their  enjoyment.     No  taste  is  ho  early  or  so  easily  kindledtM^ 
none  is  ao  abundantly  provided  for  as  this  taste  for  nature's  beautiet.  H* 
pictures  are  not  limited  to  the  narrow  stretch  of  canvas,  nor  hung  in  nU" 
and  rarely  visited  galleries.     They  are  not  shut  up  in  the  homes  or  hiBldK' 
the  rich  and  the  great.     They  cannot  be  bought  up  at  enormous  prtMfl* 
hid  avra/  in  palaces.    The  atl-embracing  sky  is  her  starlit  dome.    H<V 
upon  the  biU-aidcs,  scattered  ituoug^  liVie  -^aWc^a,  fi.iw»j6tw4,  ia,  nmj  gro« 
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Y  water-coune ;  changed  and  replaced  by  each  soeoeasiTe  seawm 
eediog  year,  retouched  by  penciling  sonbeams  with  each  passing 
I  and  gilded  by  dew  fall  and  shower,  rich  in  eyery  variety  of 
'cry  style  of  art,  nature's  pictures  appeal  as  no  others  can,  to  all 
irts.    It  needs  but  brief  teaching  to  awaken  into  undying  ardor 

her  scenes. 

}  beauties  belong  of  right  to  the  farmer's  home.  Far  from  the 
and  the  dusty  streets  of  the  great  citiea,  the  fiirmer  dwells  amid 
les,  and  she  inyites  him  by  eyery  consideration  ofadded  yalue  to 
d  added  pleasure  to  his  life,  to  cultivate  for  beauty  as  well  as  for 
this  culture  is  often  as  cheap  as  it  is  productive.  It  will  cost  no 
out  roads  and  fields,  and  plant  orchards  and  groves  in  a  plctur- 
:han  to  do  it  in  the  too  common  tasteless  way. 
d  dollars  judiciously  expended  in  planting  in  the  right  placet  a 
rgreens  and  other  ornamental  trees,  and  in  making  the  home  lot 

beautiful  and  attractive,  will  add  two^  if  not  five,  hundred  dol- 
elllDg  price  of  any  farm  in  Illinois,  and  will  render  the  sale  twice 
and  easy.  Between  a  house  cosily  nestled  amid  surrounding 
>eautiful  or  picturesque  trees,  and  looking  out  upon  a  pleasant 
1  by  graceful  walks  and  drives,  and  a  house  standing  bare  and 

in  the  midst  of  a  corn  field  or  potato  patch,  with  no  tree  in 
of  us  would  long  hesitate  which  to  buy ;  or  if  we  should,  our 
aughters  will  not ;  and  their  argnments  will  easily  persuade  us 
chase  of  the  former,  with  its  farm  attached,  at  five  or  ten  dollars 
e  than  we  would  give  for  the  other,  though  the  soil  and  natural  S 

ly  be  fully  equal.  % 

lead  that  the  time  is  all  needed  in  the  hay  or  harvest  fields,  or  '-i 

3  growing  com,  it  may  be  replied  that  when  the  ornamentation  is  r 

,  and  the  interest  is  thoroughly  kindled,  time  enough  will  be 
g  the  waste  hours  to  keep  the  pleasure  grounds  in  the  highest 
rill  be  recreation  and  rest  in  the  evening  hour  to  tend  the  trees,  ^ 

rders,  and  add  new  beauties  to  the  scene.  'y\ 

remains  a  weightier  argument  in  behalf  of  ornamentation.  It  is 
e  new  and  necessary  attraction  it  would  lend  country  life ;  and  in 
nfiuence  in  retaining  our  young  men  upon  the  farms.  Who  can 
t  so  many  of  our  farmers'  sons  desire  to  exchange  scenes  so  devoid 
od  a  life  so  devoid  of  high  pleasure  as  are  found  around  and  with- 
j  of  our  farm  houses,  for  the  more  elegant  surroundings  of  city 
e  the  farm  home  more  attractive  and  beautiful,  and  then,  if  the 
3uth  strays  to  the  distant  city,  he  will  soon  turn  back,  like  the 
)  the  fireside  that  nursed  him,  and  to  the  beautiful  scenes  where 
Q  childhood. 

iiave  made  the  argument  already  so  strong  that  I  do  not  need  to 
3 1  might  by  refcreuce  to  the  powerful  humanizing,  elevating  and 
ifluence  with  which  beautiful  surroundings,  as  a  slow  acting  but 
orcc,  exert  on  all  characters,  and  penetrate  all  Uvea  \  not  ^^fek^  Xo^^bm  J 

}ower  which  such  surroundings  have  to  develop  a  betlQC  \MJtia 
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aaoimderjadgment,  ovon  in  the  naeful  arta  snd  vocations.  Ths  habits  M 
neatness,  order  and  grace  aultivated  in  any  one  department  of  ont  life  oi 
work  we  are  qaite  apt  to  carry  into  otiier  departments.  Who  then  can  dotljt 
that  the  taite  and  tendcDcies  cultirated  on  that  bit  of  pleasare  grounds  Utog 
about  the  farmer's  dwelling  and  barns  would  soon  show  themaelvei  ia  ba 
fields,  and  go  on  till  they  bad  pervaded  the  whole  farm,  including  juOt, 
peua  and  atablus  j  and  till  ctbq  the  daub  brutes,  that  own  him  as  mutrr, 
should  grow  alcelcer,  fatter,  and  both  happier  and  more  proStablef 

Nor  would  it  stop  here,  but  like  a  blessed  contagion  it  would  afiect  tbt 
neigbborhoiid.  There  is  nothing  wc  are  bo  quick  to  ace  nod  imitate  u  aul' 
tera  of  taste  and  fashion.  Tlic  fiower  patch  is  almost  as  catching  as  i  qf* 
atyle  of  bonnet.  And  so  in  the  end  the  community  would  come  to  feel  it* 
bright  influence,  and  repay  it  by  each  man's  additions  to  the  general  Uad- 
e(«pc,  I  had  the  pleasure  of  seeing,  during  the  past  summer,  some  «ach  n 
snlta  in  the  old  world.  A.  fellow  traveler  one  day  stopped  mo  aa  we  HM 
walking  through  the  auburbs  of  a  European  city  :  "  Sec,"  said  he,  "  io  T» 
notice  that  not  a  houee  here  is  without  a  flower  box  in  ita  windows."  Tfor 
need  we  go  abroad  to  see  thta  result.  1  know  a  anuill  city  iu  the  West  wliid 
has  become  famous  for  its  beanty  on  account  of  the  number  of  flower  gudiv 
which  are  found  along  all  its  streets. 

Permit  me  now  to  leave  the  arguments  for  ornamenting  grounds,  and  tnn 
to  the  conaideration  of  the  taws  and  principles  which  ought  to  guide  naia 
this  ornamentation.  Without  some  knowledge  of  these  principles,  one  imT 
spend  thousands  in  an  endeiivor  to  beautify  bis  eatate,  and  have  nothing  W 
show  except  the  evidences  of  bad  taste  and  failure. 

Landscape  gardening  is  one  of  the  fine  arts,   and  as  such  requires,  like 
painting  and  sculpture,  a  genius  for  it,  in   order  to  its  highest  results.    But    | 
there  ure  some  simple  and  well  settled  principles  and  rnlca  which  any  mm  of 
orilinnry  good  taste  may  easily  learn  to  apply,  and  which  will  save  the  MviM 
even  from  ridiculous  failure. 

The  simple  elements  of  an  ornamental  ground — the  elementary  parts  of  I 
beautiful  landscspo^^Mmsist,  Jirit,  of  beautiful  and  picturesque  objects ;  sad, 
teetndJy,  of  beautiful  or  picturesque  arrangements  of  such  objects. 

The  terms  benntiful  and  picturesque,  used  in  this  connection,  need  to  1" 
carefully  distinguished.  An  object  may  be  beautiful  without  being  «(* 
dally  picturesque,  and  many  objects  are  picturesque  without  t>eing  si  ail 
beautiful,  A  smooth  shaven,  velvety  lawn,  a  symmetrical  tree,  a  btd  ol 
flowers,  will  always  be  beautiful,  but  never  picturesque  in  themselva. 
old  stump,  a  gnarled  oak,  a  ledge  of  rocks,  will  not,  bj  many,  be  ooiu' 
beautiful,  but  they  are  often  very  picturesque. 

If  I  were  to  distinguish  the  beauti/ut  and  the  pM-aragwi  by  their  effixts 
the  niind,  I  should  say  that  the  former  awakened  pleasurable  feelings  *i 
out  necessarily  exciting  thought,  while  the  latter  directly  inspires  iboBf^ 
and  arouses  the  iimigiuatiua.  If  the  beautiful  excites  thonght,  it  doesM  If 
fir^teicitiug  emotion.  The  picturesque  excites  cmotioua  by  first  exciting (>■ 
ima^ZnaCiou, 
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;liiie  of  the  beantifhl  has  ronndness  and  oompletenesa ;  it  suggests 
t  and  finished ;  it  calls  for  no  additions  or  changes,  and  asks  no  new 
effort  of  the  creative  imagination. 

turesque  has  an  irregular  and  fragmentary  outline ;  it  suggests  the 
e  and  provokes  the  creative  faculties  to  interpret  and  finish  the 
r  to  clothe  it  with  fresh  meaning. 

wo,  the  beautiful  is  the  most  satisfying;  the  picturesque  the  most 

We  repose  and  dream  amid  the  beautiful ;  we  are  alert  and  studi- 

the  picturesque.    The  former  is  a  paradise  won ;  the  latter  a  heaven 

• 

scape  gardening  we  may  mingle  the  beautiful  and  the  picturesque, 
yle  will  be  determined  by  the  predominant  element  Thus  the 
classification  of  styles  is  into  the  picturesque  and  the  beautifuL 
"al  style  is  picturesque ;  the  geometric  is  beautiful, 
iutiful  may  be  divided  into  beauty  of  form  and  beauty  of  color.  The 
tie  lower  in  rank,  but  it  is  simpler  and  more  easily  appreciated  by 
tured  and  young.  Infant  nations  and  ignorant  people  love  bright 
th  but  little  regard  for  form.  Only  more  cultivated  and  refined 
efer  beautiful  forms  and  soft  and  subdued  colors.  For  this  reason, 
:he  earliest  attempts  made  at  the  ornamentation  of  grounds  seek 
eck  them  with  large  and  gaudy  fiowers.  A  maturer  and  finer  taste 
>rnamental  groupings  of  beautiful  trees,  and  a  pleasing  arrangement 
and  drives,  of  vistas  and  lawns. 

oduction  of  ornamental  grounds  requires  some  knowledge  of  the 
iautiful  and  picturesque  objects  which  may  be  used  for  such  oma- 
1.  The  followiDg  comprises  the  most  common  and  important :  Trees, 
)wers,  and  groups  or  beds  of  the  same ;  lawns,  terraces,  verges  or 
hedges,  avenues,  walks  or  drives ;  hills,  mounds,  rocks,  and  water 
streams,  lakelets  or  fountains.  Of  artificial  objects,  there  is  a  still 
iriety :  as  houses,  barns,  greenhouses,  summer-houses,  arbors,  trel- 
les,  rustic  seats,  vases,  flower  stands,  statuary,  columns,  basins,  foun- 
:^dcs,  bridges,  gates,  fences,  screens  of  endless  variety  of  forms  and 
And  these  objects  may  be  according  to  their  forms  and  groupings, 
iutiful  or  picturesque. 

s  scarcely  any  object  in  nature  which  may  not  be  incorporated  in 
cape  in  which  it  occurs.  By  a  skillful  arrangement  of  his  trees  and 
e  landscape  gardener  may  make  the  entire  visible  horizon,  with  all 
IS  of  beauty  or  grandeur — its  distaut  hills,  mountains  or  cities — all 
)  the  liviog  picture  or  panorama  on  which  he  looks  forth  from  his 
»r  door  step. 

imber  and  character  of  the  objects  one  may  introduce  into  his 
rill  depend  both  upon  the  size  and  character  of  the  ground— it  be- 
iamental  rule  to  avoid  crowding,  confusion  and  incongruity.  This 
;en  violated  by  beginners,  and  their  grounds  are  crowded  with  every 
Dr  other  object  that  strikes  the  fancy,  till  they  resemble  a  botanic 
shop  more  than  a  landscape  scene. 
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flrand  effects  can  onlj  be  produced  on  ettenBive  spaces.  Toe  picturesque, 
ft*  B  general  ru1«,  requires  larger  spKCea  tlian  the  beautiful,  aud  tbe  grand 
picturesque,  nbicb  is  full  of  noble  expression  and  iiiblime  seotiuieiiL,  wlicn 
seen  in  ita  own  native  greatness,  often  becomea  abaurd  sad  ridicnlnui  irkra 
reduced  to  miniature  aizo.  The  leap  of  Niagara  is  sublime,  but  the  staHl 
vhich  pours  over  tlic  Diill-dam  is  coinmon  place,  and  the  waterfall  made  bj 
damming  a  ditch  is  absurd.  A  mountain  is  ulwaja  grand.  A  mole  hill,  eica 
if  built  prettil;  in  one's  door  yard,  is  ridiculous. 

It  is  evident,  then,  that  the  first  step  to  be  taken  in  tbe  ornamentatiaii  of 
any  ground  is  to  consider  its  eiLteiit ;  and  this  leads  to  our  first  division  uf 
tbe  subjecL  We  may  naturally  and  conveniently  discuss,  first,  tbe  omamen- 
tation  of  a  simple  village  lot ;  second,  the  ornamentation  of  the  sabiutiu 
lot  or  villa  of  several  acres ;  and,  finally,  landscape  gardening  on  the  Isrgcf 
estate.  The  first  two  of  these  will  alone  receive  attention  now,  as  it  ii  is 
these  that  most  of  us  here  present  are  concerned. 

THE    TIU.A(1B    IA)T, 

[A  plan  was  shown  on  the  black  board,] 

The  common  village  lot  in  our  Western  towns  is  only  fbnr  rods  in  widlh 
by  eight  in  length,  though  it  is  not  uncommon  for  the  lot  to  be  double  His 
size.  Our  suburban  lots  usually  contain  from  two  to  five  or  six  acres.  -U  il 
is  not  to  be  expected  that  our  farmers  will  attempt  to  give  their  whole 
for  a  landscape,  bat  may  undertake  to  cultivate,  in  a  somewhat 
way,  the  four  or  five  acres  on  which  are  situated  their  buildings,  giirdtia 
and  fruit  grounds,  the  discuMion  of  the  villa  oriiaTOent4ktion  may  be  consil- 
ored  as  adapted  to  their  wants.  I  shall,  therefore,  not  miss  my  mark  entitclf 
in  confining  my  attention  to  these  two  classes  of  ornamental  grounds  ahtidj 
defined. 

Tht  Village  Lnt. — The  ornamentation  of  the  village  lot  may  seem  to  torn 
almost  an  absurdity.  Its  extent  is  so  restricted,  and  its  shape  so  block-likt 
and  nnpicturesque,  that  the  ornamentation  must  be  exceedingly  limited  i> 
amount  and  character.  Bnt  a  little  attention  to  some  Himpic  principles  of 
art  would  rid  us  of  the  unsightly  and  grotesque  scenes  that  greet  us  in  moil 
of  our  new  towns.     Let  us  proceed  in  order; 

1.  The  architecture  of  tbe  buildings  must  of  course  conform  to  the  wMt* 
or  the  wealth  of  the  owner.  It  is  not  my  purpose  to  discuss  here  tbe  WTenl 
styles  of  architecture,  but  simply  to  show  that  any  style  may  be  mode  mint 
beautiful  than  our  village  houses  usually  are. 

Take  the  simple  box  hke  bouse  so  often  seen.  Add  to  this  bouse  brotl 
projecting  eaves  that  shall  give  a  sheltered  look  to  the  house.  Addil»l 
plain  veraDda,/bowevi;r  cheap  and  simple,  covering  tbe  front  door  and  win' 
dows,  and  your  high  dry  goods  boi  will  tK-come  at  once  a  human  dwclli:^ 
in  look,  suggesting  shelter  and  cosy  comfort.  Add  to  tbe  eaves  and  g»tW 
some  sawed  drapery  aud  an  element  uf  beauty  is  introduced;  and  now,ii 
place  of  tbe  ghostly  white,  so  fashionable,  and  so  frightful  to  «11  true  UM 
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the  hoaee  a  coating  of  some  neutral  tint,  with  its  corner  boards  painted 
*ker  shade  of  the  same  color,  and  the  eye  rests  pleasantly  upon  the  plo- 
White  may  do  for  a  house  seen  at  a  distance,  and  mostly  hidden  in  a 
3  deeply  shaded,  but  all  true  taste  revolts  at  it  when  seen  unrelieved,  at 
oadside  or  in  the  open  prairie. 

more  beautiful  architecture  is  of  course  desirable,  and  might  easily  be 
^thout  much  additional  expense,  if  our  house-builders  knew  the  sim- 
principles  of  their  art. 

rhe  next  point  is  the  position  of  the  house.    The  common  notion  seems 
that  all  the  ground  left  in  front  of  the  house  is  wasted,  and  all  that  is 
id  the  house  is  saved.    Hence  the  house  is  crowded  close  to  the  dusty 
:,  all  exposed  to  the  gaze  of  every  passer,  with  a  mere  patch  of  green  in 
,  and  a  huge  chip  yard  in  the  rear.    Let  the  house  be  placed  at  least 
vay  back  in  the  lot,  leaving  room  behind  it  only  for  the  wood  yard, 
tiing  ground,  bam,  and  other  out  houses.    A  few  trees  and  vines  will 
find  place,  and  perhaps  a  few  beds  for  garden  vegetables.    In  front,  a 
but  beautiful  lawn  may  now  be  had,  with  a  clump  or  two  of  handsome 
and  shrubs  and  a  flower  border.    These  may  be  fruit-bearing  if  desired. 
i  house  thus  placed  will  look  retired  and  home-like,  and  from  its  front 
ind  windows  a  scene  of  beauty  may  shut  out  the  dirt  colored  streets. 
!  walk,  instead  of  running  down  through  the  middle,  dividing  and 
>elittliug  still  further  the  little  lawn,  should  wind  off  to  the  side  most 
oient,  and  the  entrance  gate  be  placed  near  one  comer  of  the  lot    If 
nveniencc  of  the  family  demands  it,  an  entrance  may  be  made  near 
ront  comer  of  the  lot,  with  winding  walks  to  reach  the  front  and  rear 
ices  of  the  house.    A  slight  curvature  to  the  walks  will  add  to  their 
f  without  hurting  their  convenience. 

''ences  can  scarcely  be  made  other  than  stiff,  straight,  formal  things ; 
ley  should,  therefore,  be  as  inconspicuous  as  possible.  They  may  sug- 
rotection,  but  they  also  suggest  limitation  and  confinement,  and  their 
always  a  damage  to  the  omamental  effect  of  grounds.  The  front  fence 
c  simple  and  plain,  and  the  stiff,  straight  line  may  be  relieved  by  a 
of  rose  or  other  bushes  growing  partly  through  it  at  one  or  two  points, 
vision  fences  between  adjacent  lots  might  easily  be  dispensed  with  en- 
and  the  apparent  spaciousness  of  both  lots  be  increased  thereby ;  but 
fence  must  be  had,  let  it  be  low,  and  covered  with  shmbbery ;  or  bet- 
it  be  an  evergreen  hedge  with  some  of  the  trees  permitted  to  grow 
ile  the  others  are  trimmed  down. 

mamental  objects^  on  so  small  a  lot,  and  in  so  close  proximity  to  so  ar- 
a  thing  as  a  house,  should  be  beautiful  rather  than  picturesque.  The 
mamental  object  which  can  be  had  under  such  conditions  is  the  lawn 
md  care  should  be  taken  to  leave  it  as  spacious  as  possible.  All  un- 
.ry  division  of  it  l)y  paths  or  trees  must  be  avoided.  If  the  paths  be 
towards  the  sides  as  proposed,  and  the  trees  be  gathered  in  c\\im^%  ^\> 
ners,  and  nefir  the  front  and  aideSj  an  open  and  Bhelteied  bItcXc^  oi 
jaj  be  bad  of  great  beauty. 
—34 
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The  trees  on  sncb  a  lot  abould  be  of  tbc  imaUer  and  more' 
conical  evergreeoB,  tlie  mountain  aah,  the  cbeirj-,  and  dwarf  pear,  nnlow  u- 
ture  has  alreadj  provided  some  toweriog  oaka  or  elma  under  which  the  cot- 
tage maj  Beem  aa  if  nestling  for  shelter, 

A.  vase  filled  with  flowers,  a  ])iece  or  two  of  statuary,  with  odc  or  two  nifr 
tic  seats,  ma;  be  added,  and  even  a  small  arbor  at  one  side  ia  allowable,  but 
every  object  should  be  of  the  smaller  size  that  by  comparison  the  space  Jt 
self  may  seem  of  greater  extent. 

Bat  avoid  all  little  artificial  mounds  imitating  liiUs  and  luonntuna.    A  bit 
of  Tock  work,  as  far  as  practicable  from  the  house,  half  covered  with  fenu  : 
and  trailing  plants,  or  a  small  terraced  mound,  iiupporting  sncceesive  bub 
of  flowers,  may  be  allowed;  but  to  mimic  the  Alpa  on  a  ten-rod  patch  ii 
worse  than  child's  play. 

5.  Concealment  of  every  offensive  feature  will  complete  the  picture,  TWl- 
tiaes,  or  screeus  made  of  evergreens  or  shrubbery,  ma;  be  used  to  shut  mi 
from  view  the  wood-yard  and  outbonaefi,  and  even  a  blank  or  unpleasulu 
pect  of  the  bouse  may  be  half  hidden  by  some  climbing  vine,  or  a  bash  akill 
fully  placed. 

How  much  more  attractive  all  this  than  the  little,  bare,  box  like  cottager 
squat  close  behind  the  front  fence,  with  a  stiff,  atraight  walk  from  gate  to 
door,  dividing  tfae  little  domain  into  two  ;  and  the  two  inevitable  eTergnw 
planted  one  each  side  »f  the  walk,  and  close  to  the  door  steps,  looking  liJn 
a  pair  of  monstrous  grctn  goggles  on  the  face.  The  small  ground  thus  iplU 
and  loaded  seems  smaller  than  it  really  is.  Remove  the  two  evergreen)  boa 
the  center  to  the  aides  of  the  lot,  and  then  the  eye  in  turning  from  one  to  thi 
other,  would  take  unconscious  meaaurcmenta  of  the  intermediate  space,  firf 
make  the  ground  seem  even  more  extended  than  it  really  is. 


the:  sebubban  villa  j 
The  rabuibui  villa  with  four  or  five  acres  may  be  regarded  as  representing 
what  the  farmer's  house  lot,  embracing  his  gardens,  orchards,  yards,  and  ban 
inclosures  may  contain.  In  discussing  this  branch  of  landscape  gatdeniig,! 
shall,  therefore,  bring  into  view  all  the  principles  of  the  art  required  bj  ll> 
common  farmer. 

I  will  suppose  the  house  already  built,  and  will  not  discuss  its  arohiteeiw 
I  will  suppose  the  site  already  chosen,  and  not  attempt  to  discuss  this  cboicd 
except  to  deprecate  the  folly  of  the  farmer  who,  having  hundred  of  i 
plants  his  house  close  by  a  dusty  highway,  with  a  total  neglect  of  the  manf 
commanding,  convenient  and  healthful  fiitnationa  which  he  has  atcommaoi 
near  the  center  of  his  farm- 
To  make  the  discussion  at  once  more  interesting  and  instructive,  I  will  il' 
Instrate  my  points  by  this  plan  of  a  villa,  which  lies  not  far  ^m  herft  u' 
embraces  between  four  and  five  acres. 

[The  speaker  hung  before  his  audience  a  large  drawing  of  the  groimdl^ 
wished  to  describe.     Aa  we  'have  faiVei  to  -jtnojie  an  engrftved  copy,  lit  *     i 
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nr  of  the  lecture  has  been  reduced  to  a  brief  statement  of  the  seyeral 
discussed.]  ^ 

y  place  proposed  to  be  ornamented  must  be  studied  by  itself  and  the 
Qust  be  specially  adapted  to  the  character  and  capacities  of  the  situa- 
No  one  plan  will  fit  two  places,  but  the  principles  must  remain  the 

he  approach  must  be  carefally  studied  and  so  contriyed,  if  possible, 
le  first  glimpse  you  gain  of  the  house  and  grounds  may  be  a  pleasant 
[n  the  place  here  pictured,  the  house  presented  to  one  approaching  by 
in  street,  an  expanse  of  blank  wall  far  from  beautiful.  To  hide  this 
tie  eyes  of  visitors,  till  a  point  in  the  road  should  be  reached  where  a 
iter  view  burst  on  the  sight,  seyeral  trees  were  planted  which,  when 
gether,  should  make  a  group  hiding  the  obnoxious  feature. 
\e  entrance  and  drives.  The  entrance  was  determined  by  the  conye- 
of  the  ground.  The  house  stands  near  the  south  line  of  the  lot,  and 
east.  It  is  one  hundred  feet  from  the  street,  and  the  north  half  of  the 
pes  rapidly  towards  a  little  stream  on  the  northern  border.  The  neigh- 
city  lies  in  view  to  the  northwest  and  north.  From  the  main  entrance 
iye  runs  by  an  easy  curve  around  a  piece  of  rock  work  and  a  clump  of 
last  the  front  door,  and  thence  around  near  the  side  door,  and  so  on  to 
)nt  of  the  bam.  A  second  entrance  firom  a  side  street  allows  the 
r  teaming  to  be  done  without  injury  to  the  front  road.  Straight  lines 
Dided,  and  yet  no  curye  is  made  without  an  apparent  reason.  Walks 
)  a  small  gate  at  the  southeast  comer,  and  to  yarious  points  of  the 
is,  but  only  where  required. 

interior  Fences,  The  low  ground  on  the  north  being  needed  for  a 
w  and  sometime  pasture,  a  division  fence  was  needed ;  but  a  fence 
obstmct  the  vision,  detract  from  the  spacious  appearance,  and  present 
ightly  object  A  fence  at  best  is  an  offense  in  landscape.  Its  straight 
and  suggestions  of  limitation  and  confinement  are  opposed  to  all  the 
»irit  of  natural  scenery.  To  avoid  this,  a  terrace  is  thrown  up  along  the 
Ity,  leaving  a  depression  at  its  base ;  and  this,  with  the  aid  of  a  wire  . 
along  the  top,  fumishes  a  sufficient  protection. 

ence  around  the  bam  yard  is  hidden  by  raspberry  bushes  and  other 
>ery. 

}rehards  and  Fruit  Plantations.  An  attempt  is  made  to  unite  the  taste - 
d  the  useful — a  condition  indispensable  if  we  would  introduce  oma- 
1  culture  on  the  farms  of  the  country.  To  facilitate  this,  cherries  and 
pears  are  chosen  for  planting  the  front  grounds.  The  cherry  trees  are 
n  into  groaps,  intermingled  with  evergreen  groups.  This  gives  the 
r  trees  some  shelter,  while  it  adds  to  the  beauty  of  the  grounds.  The 
rees  are  planted  in  the  hexagonal  order,  with  a  red  cedar  at  the  center 
h  hexagon.  A  hedge  of  evergreens  shuts  the  pear  orchard  in  from  the 
The  small  apple  orchard,  occupying  one  of  the  back  quaileii^  oi  >Ai^ 
ds,  is  also  planted  in  the  hexagonal  order,  and  is  compVeteVf  voitcraadir^ 


by  aa  evorgrern  belt.  TiiesUadard  penrx  are  thrown  into  pictaresquegT 
with  evergreeos.  Tlie  small  frait  plaatRtions  occnpj  ornamented  plofs,  tsd 
need  only  a  little  mnvp.  tlian  tlio  ordinary  care  to  keep  them  in  a  cvoditioi 
fitting  them  for  the  double  service  of  profit  and  ornament. 

5.  Ornamfntalion,  aside  from  utility,  ia  scarcel;  attempted.    Aumplcbot 
'  BomenfaiLt  ornamental  grape  arbor  stands  on  the  tcrrao«  before  mentioDCd. 

with  seats  on  the  inaide,  and  a  circQlai  flower  bed  in  the  center  of  tlie  Urgt 
open  area  within.  Three  or  four  other  Bower  beda  arc  cut  in  the  lawn,*' 
different  pointa,  but  not  so  as  to  disturb  the  effect  of  the  large,  open  \fm 
itself.  A  maraliy  place  in  the  low  grounds  ie  eEcavated  to  form  a  little  Ur 
let,  fed  mostly  by  springs,  and  some  ornamental  willows  and  other  treesoi 
bang  it,  while  a  small  rustic  bridge  crosses  the  stream  to  the  small  ipot  of 
ground  beyond.  The  omamcntation,  as  it  leaves  the  vicinity  of  the  build 
ing9,  may  grow  more  rude  and  picturesque  in  character.  Near  the  luwt 
regularity,  symmetry  and  beauty  are  requisite.  Anold  stuinp,half-hiddHiiii 
wild  flowers,  h  in  perfect  keeping  near  this  bit  of  lake,  but  it  would  sugg* 
untidiness  and  rudeness  if  near  tbu  fivnt  piazza  of  the  house. 

The  chief  ornaments  of  landscape  are  found,  of  course,  in  tree  grovtls. 
And  to  arrange  these  in  pleasing  and  picturesque  groups  is  the  most  diffinill 
part  of  landscape  art.  Solitary  trees  if  either  very  beautiful  or  very  pictc 
resqne,  and  especially,  if  of  grand  proportions,  are  often  adnmsiblc  in  u 
open  field  designed  for  culture,  or  in  aom"  space  too  confined  to  admit  a  g«nif 
But  a  group  of  trees  with  a  fine  outline,  showing  bold  lights  imd  shsdowj 
retreats,  and  especially  with  a  skj-Unc  wavy  and  graceful  without  loo  etiup 
or  startling  inequalities  of  height,  attracts  all  eyes  and  provokes  deliglitfi'' 
study  of  the  hundred  intricacies  of  form  and  color  which  it  presents.  Id  gen- 
eral the  group  must  be  made  of  trees  approaching  the  name  form.  A  roimd 
headed  and  a  conical  tree  do  not  agree  well  together.  Trees  in  rows  a: 
keeping  at  the  side  of  some  long  and  stately  avenue,  like  those  of  VertatUot 
especially  if  a  magnificent  palace  lies  at  the  end  of  the  vista;  but  a  modat 
farm  bouse  standing  at  the  end  of  such  an  avenae  suggests  a  poor  captive  >)' 
some  Patagonian  giants,  about  to  run  the  gauntlet.  And  the  sky-picTciif 
rows  of  Lombardy  poplars  with  which  the  Dutch  line  their  roads,  are  abool 
as  picturesque  and  attractive  as  a  line  of  grenadiers,  or  flamingoea 

6.  Cancetilmcnti.  The  great  law  of  ornamentation  is  to  multiply  and  ni»s 
nify  beauties,  and  to  disguise  or  conceal  defects;  or,  in  other  words,  tc 
sent  to  the  eye  only  pleasing  objects  and  scenes.  I  have  already  stated  hof 
a  poor  aspect  of  the  houso  was  hidden  from  the  approach.  By  a  similftrW- 
rangement  of  trees,  and  groups  of  shrubbery,  the  barn  yard  and  kitchen  gErdffl 
are  kept  partly  concealed.  The  stiff  rows  of  the  grapery  and  the  orchard  W 
also  seen  only  in  glimpses  through  shelter- belts.  And  the  formal  lines  of  III' 
exterior  fence  and  hedges  are  largely  relieved  by  clumps  of  trees  and  budw* 
thrown  against  them  at  scverol  points.  The  rigid  mathematical  outline  iJ 
thus  broken  up,  and  the  eye,  breaking  over  the  boundary  lines,  weaves  i"'" 
the  laodacape  tha  scenery  without,  as  well  as  that  within  the  grounds.   1^ 

Itads  me  Hiisll;  to  consider. 
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7.  I%6  OuUooh.  There  are  usually  objects  and  points  of  interest  in  the  dia- 
nt  landscape  which  it  is  desirable  to  retain  a  view  of,  as  also  unpleasant 
enes  which  one  would  exclude  from  view.  Both  of  those  ends  may  be  at- 
ined  by  a  well  studied  arrangement  of  the  trees.  Standing  on  your  front 
:>rch,  or  at  some  chief  point  of  yiew,  select  the  distant  scenery  which  you 
ish  to  retain  in  sight.  Then  send  a  man  to  stick  tall  stakes  at  the  points 
here  you  need  trees  to  hide  undesirable  aspects,  and  objects,  and  to  leave  in 
ght  those  you  hare  chosen ;  make  suitable  allowance  for  the  future  growth 
f  your  trees  and  then  plant  accordingly.  In  the  place  represented  the 
lurches  and  public  buildings  of  the  city  were  seen  to  be  striking  objects, 
ad  the  trees  showed  openings  through  which  these  might  be  seen. 

Some  minor  principles  and  rules  were  also  illustrated,  but  these  are  the 
Lain  ones  to  be  observed  in  the  ornamentation  of  grounds.  It  will  be  seen 
lat  all  this  does  not  necessarily  involve  a  large  expenditure  of  time  or 
loney.  It  only  requires,  as  its  chief  condition,  a  skillful  planting  of  trees, 
'he  care  of  walks,  drives  and  lawns  will  cost  some  labor,  but  it  is  a  labor 
^hich  will  pay. 

Let  us  hope  the  day  is  not  distant  when  rural  life  in  our  country,  shall  be 
slieved  of  some  of  its  harsher  features,  and  made  more  attractive  by  some 
ttcntion  to  the  beauty  of  our  rural  homes.  It  has  too  long  been  the  reproach 
f  America,  that  with  the  finest  country  and  most  fertile  soil  in  the  world, 
ur  fiirming  districts  still  wear  an  aspect  so  barren  of  all  beauty  and  so  cheer- 
ew  looking,  and  so  repulsive.  "  America  has  no  gardens,"  said  lately  a  gen- 
rous  English  horticulturist,  who  dwelt  with  full  praise  on  all  our  great 
dvantages,  and  who  fully  praised  our  great  eastern  parks  as  equal  to  any- 
hing  of  the  kind  in  Europe.  Let  us  wipe  off  the  stain,  and  plant  hencefor- 
rard  for  home,  and  for  beauty  and  comfort  as  well  as  for  the  market  and  the 
K>ckct. 

DISCUSSION. 

Wabder — There  is  little  left  to  be  said,  except  to  confirm  the 
loctor's  good  judgment  and  taste.  I  was  especially  pleased  to 
lear  him  say,  avoid  fences.  I  would  do  it,  not  only  in  the  towns, 
>ut  in  tlie  country,  and  particularly  in  cemeteries.  They  can  all 
)e  avoided,  as  suggested  by  the  lecturer.  I  have  seen  this  exem- 
)lified  with  success.  I  saw  it  done  at  Wilmington.  An  old  Qua- 
ker gentleman  dedicated  a  street  on  the  condition  of  the  abolition 
>f  fences.  It  is  so  to  some  extent  at  Rochester,  New  York.  There 
ire  gateways  leading  from  one  street  to  another. 

As  to  art  ornamentation  of  grounds,  we  must  be  careful.  New 
Snglanders  sigh  for  rock  on  these  black  prairies,  but  artificial  rock 
vork  is  only  beautiful  when  hidden  with  plants.  At  Central  Park 
;here  are  native  rocks,  and  it  is  endurable,  but  there  is  some 
jhild's  play  there.  We  don't  want  artificial  lakea,  nor  wtAss^Ji 
wiLterfaUB  I   [great  applause] .    West  side  Park,  at  0\acago,\i^  «^ 
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mole  bill  in  it  ten  feot  high.    Stataea  are  obtruBive.     Thoj  may 
do  at  Sans  Souei,  but  not  in  this  conntry. 

Carved  walks  ara  easily  made,  and  it  is  easy  to  make  mistakM 
in  thcin.  Perhaps  the  carves  ehown  us  might  have  been  made  a 
little  Btraighter,  but  the  obstacles  are  brought  in  well. 

Qrooping  trees  ia  very  difficult.  The  best  cherries  by  the  way 
woold  make  an  incongruous  group — the  Early  May  and  Black 
Tartarian,  for  instance, 

Flagg — I  find  it  necessary,  in  planting  trees  about  the  hoD>«, 
to  guard  against  gettiu;?  them  too  near  for  health.  A  small  tree, 
as  it  grows  becomes  worse  and  worse,  if  planted  near  the  hooM, 
and  ultimately  may  result  in  a  good  deal  of  dampness,  and  possi- 
ble disease.  In  our  climate,  I  presume  the  sun  ehonld  have  (m 
access  to  the  dwelling. 

Dr.  Gkegoet — I  have  known  cases  of  typhoid  fever  resalting 
from  an  excess  of  shade. 

WABDEa — I  assent  to  the  doctrine  of  no  trees  in  immediit« 
proximity  to  the  honse  generally,  bot  occasionally  we  may  reqnire 
s  single  tree  to  hide  a  defect  in  the  house,  etc.  I  would  plsal 
rapid  growing  trees  to  bide  the  blank  wall  in  Dr.  Gregory's  dwell- 
ing, such  as  silver  poplar,  or  I  would  put  on  an  Ampelopsisor 
Virginia  Creeper. 

Fbasoks,  of  Champaign — 1  would  give  up  the  curve  line  03 
small  lots. 

Wabdeb — I  think  Mr  Francks  is  about  right  as  to  straight 
walks  in  such  eases,  Yoii  can  still  have  the  gate  at  one  comer  of 
the  lot. 

Parks,  of  Tolono — 1  difier  with  the  lecturer  in  tbinking  thii 
white  (with  green  blinds),  is  the  most  appropriate  color  for  ahooH. 
I  wonld  paint  a  brick  house  red,  with  the  stripes  as  white  asposw- 
bie.  I  can  confirm  what  has  been  said  of  the  bad  effects  of  loo 
mnch  shade.  I  don^t  want  big  trees  about  a  small  lionse.  I  like 
the  sugar  maple  the  best  as  an  ornamental  tree. 

Flaoo— In  a  trip  to  the  east,  guing  rapidly  through  the  connlrj 
by  rail,  I  had  an  opportunity  of  comparing  a  great  variety  of 
styles  of  painting  houses.  I  found  tho  most  pleasing  to  my  own 
taste,  to  be  a  light,  (not  white  color),  for  the  body  of  the  hons^ 
Mnd  several  shades  darker  of  the  same  color  for  the  cornices,  wiado* 
trimmingB,  Miads,  potc\xes,  eVc.    Vac^.^o\\.*C&»Vis.t^and  paint- 
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my  own  honse,  as  recommended  by  Yanx  in  his  work  on  rural 
chitectnre.  The  body  of  the  house  lightest ;  the  cornices,  win- 
»w  trimmings,  etc.,  some  shades  darker ;  the  solid  parts  of  the 
inds  a  shade  darker,  and  the  slats  of  the  blinds  a  shade  darker 
;]].  I  found  this' quite  satisfactory.  I  have  found  the  followiog 
ceipts  of  Wheeler,  in  his  Homes  for  the  People,  both  very  good : 
Cream  color,  No.  1 :  Yellow  ochre,  five  pounds ;  burnt  umber, 
le-half  pound ;  Indian  red,  one-fourth  pound ;  chrome  yellow, 
0.  1,  one-half  pound  ;  white  lead  100  pounds. 
No.  2 :  Yellow  ochre,  two  pounds ;  Vandyke  brown,  one-fourth 
mud ;  Indian  red,  one-fourth  pound ;  chrome  yellow,  No.  1,  one- 
Jf  pound ;  white  lead  100  pounds. 

Use  either  of  these  for  the  body  of  the  house,  and  darken  them 
ith  burnt  umbre  for  the  projections,  and  I  think  you  will  have 
tisfactory  results.  There  is  a  tendency  to  reverse  the  natural 
der,  and  paint  the  body  of  the  house  dark,  and  the  trimmings 
;ht,  but  this  makes  a  very  dreary  looking  exterior.  I  see  also  a 
[ideucy  to  violent  contrasts,  such  as  making  the  trimmings  very 
.rk,  which  gives  a  flashy  and  gaudy  appearance.  Both  of  these 
alts  are  to  be  deprecated. 

It  seems  to  me  that  in  tree  planting,  we  should,  so  far  as  practi- 
ble,  put  the  larger  trees  behind  the  house,  as  a  back  ground, 
ainst  which  the  house  may  be  seen. 

Wabdeb — I  would  agree  that  generally  large  trees  look  best 
hind  the  dwelling,  but  at  Princeton,  New  Jersey,  are  some 
ry  fine  oaks  in  front  of  the  old  stone  mansions,  that  produce  a 
le  effect.  Oaks,  by  the  way,  are  very  fine  trees  for  ornamental 
e,  as  we  may  see  where  they  have  been  preserved,  as  at  Bock- 
'd  and  Cleveland. 
Adjourned. 

Friday  Mornino  Jan.  14 — 9  A.  M. 

RURAL  ECONOMY. 

In  the  absence  of  the  gentleman  espected  to  lecture  upon  this 
bject,  it  was  thrown  open  to  discussion,  after  the  reading  of  the 
lowing  definitions  and  analysis  of  the  topic,  arranged  by  Prof, 
iss  and  the  Secretary  : 


DEFINITIOKS. 

Ror»I  Economy,  iwcording  to  Wortcstcr,  is  the  general  msDngeineDt  lil 
territurial  property. 

Hamen.  a  Oerman,  dcSnes  it  &a  the  whole  of  the  rules  which  magt  be  fol- 
lowed iu  order  to  derive  the  liigbeat  possible  benefit  ftom  the  estate;  or  Ite 
proper  nppUcBtioa  of  all  the  doctrinea  of  agricultural  acience  of  tillage,  ud 
of  animal  economy,  In  the  managemcot  of  our  estates,  so  as  to  obtain  in  tbt 
production  the  best  returns. 

Goeriti,  another  German  writer,  says  :  ■'  Rural  economy  differB  frooiigri' 
culture  proper,  in  this,  that  nhile  the  latter  is  occupied  chiefly  with  tbe^ 
cial  culture  necessary  for  planta  and  animalB,  the  former  treats  nf  the  gu 
eral  management  of  the  farm  or  estate.  It  might  be  said  that  one  deaU  witli 
the  external,  the  other  with  the  internal  alfiiirs  of  the  estate.  It  is  the  oSn  , 
of  rural  economy  to  talce  into  consideration  the  general  antl  special  organ* 
iiwtion  of  the  domain,  its  various  resources,  its  capabilities,  and  its  rt 
it  teaches  us  to  estimate  correctly  the  relation  and  the  influence  which  the 
various  branches  that  make  up  an  agricultural  enterprise,  hare  upon  On 
whole,  as  well  aa  the  various  relations  which  may  exist  between  the  ipi- 
cultural  and  other  iudaatries  of  a  country. 

Tho  following  arc  some  of  the  topics  which  may  be  embraeied  nntlv  Ibe 
diBCQseion  of  this  subject : 

I.  Choice  of  a  fann. 

1.  Capital  thatonehas  to  invest^ Means. 

'I.  in  real  estate. 

b.  in  working  capital. 
-2.  Kind  of  farming  preferred— tasla. 
3.  Capabilities  of  soil  and  climate. 
i.  Markets  acccsaible. 

II.  Arrangement  and  Bub-iiivision  of  farm  r 

1.  Rotation  of  crops. 

2.  Position  of  farm  buildings. 

3.  Farm  buildings. 

4.  Fencing,  hedging  and  shelter  belts. 

5.  Drainage. 
IlL  General  management. 

1.  Labor,  animals  and  implcuidulu. 

3.  Manures. 
a.  Ratio  of  working  capital. 

4.  Utili/ation  of  waste. 

5.  Marketing. 
rV.  Farm  industries : 

1.  Dairying. 

3.  Cider,  wine  and  vinegar. 
5.  Conniog  fruita;  drying  frui^u 
4,  Bagara  and  syropE. 
J.  SUrch  makisg. 
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3r.  Gbbgoby — I  would  call  attention  to  the  importance  of  choos- 
a  healthfal  part  of  the  fEurm  for  the  dwelling,  and  that  if  prao- 
kble,  in  a  central  position,  so  as  to  make  all  parts  of  the  farm 
re  accessible. 

^BOF.  Bliss — ^I  would  call  attention  to  the  relation  between  fix- 
and  working  capital.    How  much  money  should  one  invest  in 
I  estate ?  how  much  in  improving  and  stocking  it? 
>€OTT — ^There  is  much  capital  wasted  in  purchasing  too  much 

d,  without  capital  to  work  it.    A  man  should  have  a  considera* 
amount  of  capital  to  commence  farming. 

iooABDUs — Small  farmers  do  not  have  much  chance  in  such 

e.  What  can  young  men  without  capital  do  ? 
^HTTNEY^They  might  bargain  for  a  farm,  and  postpone  the 
rment,  or  rnn  in  debt  in  one  sense.  Young  men  can  afford  to 
it  They  have  a  reserve  capital  of  brain,  nerves  and  muscle. 
Or.  Gtbegoby — ^We  had  fifty  students  of  agriculture  last  term, 
i  will  have  fifteen  to  twenty  more  thi^  and  hope  to  increase 
I  number  by  interesting  the  young  men  in  agriculture,  and  1 
not  wish  them  to  think  that  there  is  any  special  disadvantage 
the  pursuit  of  agriculture.  To  run  in  debt  for  a  thin(s  we  con- 
ne  is  bad ;  but  when  one  runs  in  debt  for  a  farm,  he  runs  no 
3ger  of  defrauding  anybody.  I  have  advised  teachers  and  oth- 
,for  this  reason,  to  invest  in  real  estate,  even  if  it  were  only  a 
[ise  and  lot. 

[  would  not  advise  the  young  men  here  to  go  to  common  day 
or  when  they  get  through.  There  are  plenty  of  men  who 
uld  be  glad  to  lease  to  them,  or  hire  them  as  general  mana- 
*8.  A  gentleman  told  me  that  he  knew  a  dozen  places  where  a 
in£:  man  could  get  $1,000  or  more  a  year  in  such  a  position, 
t  an  ignorant  or  unskillfal  young  man  would  not  answer, 
rbe  young  man  who  wants  to  be  a  merchant  finds  the  same  dif- 
ilty  of  want  of  capital,  and  the  chances  of  failure  are  much  greater 
trade,  nine  out  of  ten  fail  in  business.  In  Boston  it  was  said, 
y  two  or  three  percent,  succeeded.  In  Detroit  I  found  hardly 
y  of  the  old  business  houses  left  at  the  end  of  ten  years. 
Many  young  men  have  their  own  way  to  make ;  and  I  know  of 
better  path  than  that  of  the  farmer. 

Pbof.  Bliss — I  would  call  attention  to  the  next  head  oi  V\i% 
pic,  and  ask;  Shall  we  adopt  special   or  mixed  ianmiki^;  ox 
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mixed  fiumiog  in  general  with  one  special  crop  ?  Shall  w 
one  line  of  policy  and  stick  to  it  or  vary  from  year  to  year  t 
we  adopt  a  fixed  policy,  had  it  better  be  a  certain  rotation,  oi 
WBiOHTy  of  Ohampaign — I  have  never  lived  on  a  fanx 
am  fanning  a  quarter  section  by  proxy,  and  may  perhap 
npon  this  topic.  The  object  should  be  to  ascertain  how  t 
means  \o  ends — ^how  much  stock,  for  instance,  is  neede 
given  farm.  It  is  not  a  question  of  whether  a  man  is  poor 
I  put  thfee  hands  and  three  teams  on  a  quarter  section, 
say  forty  acres,  in  meadow  or  pasture,  twenty  in  wheat,  ei 
corn,  ten  in  rye,  and  some,  perhaps,  in  broom  com.  The  ^ 
is  whether  we  can  make  it  pay.  I  believe  in  thorough  j 
and  deep  cultivation.  I  allow  fSl,000  for  the  whole  exj 
the  year  and  the  stock ;  or  $13  60  per  acre.  I  believe  in 
the  best  hogs  you  can — ^Berkshires  are  the  best  up  to 
months  old — and  we  want  all  kinds  of  live  stock,  cattl 

COWB|  cfec 

[Pjiof.  Low — '^Landed  Property  and  the  Economy  of  £ 
estimates  about  $88  per  acre  as  the  proper  amount  where 
stock  a  British  farm  with  implements,  live  stock,  seeds,  m 
labor,  maiDtenance  of  horses  and  burdens  for  one  year  oi 
hundred  acre  farm.  John  J.  Thomas — Sural  Affairs,  vol. 
mates  $20  per  acre  on  a  farm  of  one  hundred  acres,  as  suffic 
domestic  animals,  implements,  seeds,  food  and  labor.— Sec 

MicHBNEB,  of  Homer —I  was  bom  on  a  farm  and  raisec 
and  my  observation  is  that  no  specific  rule  can  be  laid  dow: 
market  is  an  important  consideration.  Near  a  railroad  on 
with  propriety  sell  grain. 

I  practice  a  rotation  of  crops ;  I  never  take  more  than 
five  crops  of  grain  without  going  back  to  grass.  Neverthel 
can  keep  up  our  soil  much  more  than  is  generally  sa 
When  I  came  to  this  country  I  bought  a  place  with  a  big 
manure  on  it.  The  owner  talked  of  prosecuting  his  last 
for  not  moving  it.  The  ground  was  very  rich,  producing 
as  eighty  bushels  of  corn  to  the  acre ;  yet,  I  found  that 
would  add  a  third  to  the  crop.  Still  I  believe  the  soil 
alone  make  a  good  living  for  me  all  my  life  if  I  cared  notl 
posterity. 

WHEAT  EPISODE. 

As  to  rotation,  there  ax^  dii^exiVti^^V^x^,  \\.\^TL^\.^^aoi 
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7  for  wheat  It  fireezeB  to  death  without  freezing  out,  on  account 
r  oar  snowless  winters.  It  kills  worse  after  a  warm  spell.  If  stock 
ip  the  ends  of  the  blades  the  wheat  is  killed.  If  frost  kills  the 
Eld  of  the  blade  the  wheat  is  not  killed.  I  have  generally  sowed 
roadcast  and  harrowed  in.  Some  years  in  my  neighborhood  the 
rill  has  been  of  marked  advantage.  Some  years  not,  bat  upon 
le  whole  the  better.  Bat  we  have  generally  abandoned  wheat. 
[In  answer  to  queries] — I  have  put  in  wheat  with  double-shovel 
low.  We  had  an  open  February,  the  wheat  started,  and  then 
le  cold  killed  half  the  roots  in  the  ground. 

I  would  drill  wheat  if  I  sowed  much.  I  only  recommend  a 
nail  crop  put  in  in  the  best  manner. 

I  manure  highly.  Scatter  coarse  manure  in  fall  on  fall  wheat, 
nd  in  spring  on  spring  wheat,  putting  it  on  the  surface,  unless 
ery  well  rotted.  There  is  a  great  tendency  to  rust  with  manure, 
ut  it  insures  earlier  ripening.  [Mr.  Fangenroth's  experience 
1  discussion  upon  wheat  last  year  is  opposed  to  this. — Secretary.] 

lost  a  great  many  crops  when  I  first  came  by  deep  plowing. 
Siere  was  the  heaviest  loss  where  I  thought  I  had  prepared  the 
lound  the  best.  There  was  too  much  air  in  the  ground,  and 
ome  difference  between  the  surface  soil  and  that  a  few  inches 
eep. 

Geo.  S.  Rice — The  only  protection  from  plowing  in  wheat  is 
etween  the  furrows — on  top  of  them  it  will  die.  Drilling,  if 
ou  can  keep  the  drill  furrows  open,  is  a  great  benefit ;  but  if 
lere  is  much  wet  weather  in  the  fall  the  furrows  are  obliterated. 
lU  Englishman,  in  Madison  county,  furrowed  out  his  ground  be- 
ire  sowing,  so  that  each  furrow  half  covered  the  last.  Then  he 
3wed  the  wheat  and  harrowed  the  ground  with  the  plowing.  It 
>oked  level  after  harrowing,  but  after  the  first  rain  quite  irregular. 

Glabk — I  had  a  fallow  ground  plowed  twenty-five  years  ago 
rith  a  two  horse  plow,  and  then  the  wheat  plowed  in  with  a 
hovel-plow.  It  produced  the  best  wheat  1  ever  had — thirty 
nshels  of  red  chaff  wheat  to  the  acre. 

Jewell — Planting  wheat  deep  is  of  little  value ;  but  in  smooth 
ind  it  will  freeze  out,  while  it  succeeds  in  rough.     Deeply  planted 
rheat  comes  up  small,  and  must  form  a  second  series  of  too\^ 
irhen  it  gets  to  the  surface.    I  would  plant  wheat  an  \iic\i^  cotix 
nwcb  and  a  half  deep;  Bometimee  more,  sometimea  \e^^.    "fiU)- 
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tation  has  very  little  chance  here.  Oar  soil  is  not  adapted  to  it 
We  need,  also,  more  fences.  One  has  no  benefit  of  grass  liadi, 
etc.,  anless  he  has  each  field  fenced.  But  onr  soil  will  endoi 
more  than  others. 

[In  answer  to  question] — I  wonld  never  ridge  up  com.  I  wod 
it  deep  at  first,  and  shallow  as  it  gets  larger.  I  wonld  plow  aboat 
five  or  six  inches  deep  for  com.  Long  plowing  mokes  a  hirl 
crnst  that  must  be  broken  up. 

PLOWING. 

Whitnbt — Flowing  a  little  deeper  one  year  and  shallower  tbi 
next,  will  prevent  this  packing. 

Eaton,  of  Homer—I  found  in  ground  eight  years  farmed  n 
increase  of  one-third  in  a  crop  of  corn  on  double  plowed  Ind, 
over  that  on  land  once  plowed. 

Scott — Plowing  is  the  foundation  of  success.  Deep  plowing 
for  corn  I  think  the  best.  If  you  make  permanent  lands  fiw 
rods  wide  and  keep  making  the  dead  furrows  deeper,  yon  gt 
drainage  and  better  soil. 

[In  answer  to  question] — Plowing  in  fall  for  corn  is  no  advan- 
tage, unless  you  re-plow  in  the  spring,  on  account  of  the  weeds 
starting  earlier.  For  small  grains  it  is  good.  But  the  two  plow- 
ings  are  very  good  for  corn. 

Adjourned. 


Feiday  Afternoon — 2  o'clock. 
Judge  J.  O.  Cunningham,  of  Urbana,  delivered  an  address  on 

THE  LAWS  OF   HIGHWAYS  AND  INCL08URE8. 

The  caterer  to  the  pleasures  of  the  table  seeks  how  he  may  provide  tifii 
material  which  while  it  furnishes  nutriment  for  the  muscular  man,  shall  also 
afford  pleasure  to  the  palate  of  the  consumer.  How  I  shall,  in  dealing  ^tb 
a  subject  at  once  so  unpoetic  and  arbitrary,  as  the  details  of  the  laws  of  osr 
State  concerning  Inclosures  and  Highway s,  succeed  in  accomplishing  thelatta 
however  much  truth  there  may  be  in  my  remarks,  is,  I  presume,  as  much  of » 

• 

problem  to  the  hearer  as  to  the  speaker.     Not  that  fences  have  no  poetrj  w 
them,  or  that  roads  are  destitute  of  interest  to  the  seeker  after  pleasure— for 
a  fence,  if  a  good  one,  whilst  it  is  of  itself,  or  should  be  to  the  anintfl  * 
stern  reality — may  be  a  "  tVmg  ot  \>e«iM\.^  \  ^\id,  if  a  protection  to  the  treas- 
ured 2)roduct8of  the  soil,  iaa  "io^ioieNCt^  ^\vft.\.  m^x^\i^>Q5C\^^  otitic, 
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if  you  plea0e„  than  the  waying  lines  of  the  noble  Osage,  an  exotic,  yet  thri- 
Ting  and  nsefbl,  as  if  to  the  manor  born,  now  so  gently,  yet  forcibly,  estab- 
lishing their  lines  across  and  over  oar  State ;  or  if  we  look  to  the  old  worm 
fence  of  oar  fathers,  now  almost  anknown  in  oar  State,  devioos  yet  straight, 
"  ten  rails  high  and  staked  and  ridered, "  there  is  something  comforting  in  it, 
so  soggestiye  of  the  promised  dominion  of  man  over  the  beasts  of  the  field. 
And  as  for  roads,  if  we  except  those  of  Illinois  for  nine  months  in  the  year — 
certainly  the  year  Anno  Domini  1869 — ^nothing  is  more  interesting  or  poetic. 
Whether  we  consider  an  Illinois  road,  fraaght  with  antold  dangers  to  the 
yentorous  nayigator,  or  the  road  denominated  by  the  best  aathority  the 
'*  narrow  road, "  highways  haye  to  as  many  things  of  interest,  which  may  be 
studied  with  profit. 

Sir  William  Blackstone,  in  his  introdaction  to  his  lectures — now  denomi- 
nated Commentaries — on  the  laws  of  England,  says  :  **  I  think  it  an  un- 
deniable position,  that  a  competent  knowledge  of  the  laws  of  that  society 
in  which  we  liyc,  is  the  proper  accomplishment  of  eyery  gentleman  and 
scholar,  an  highly  useful,  I  had  almost  said  essential,  part  of  liberal  and  po- 
lite education.'*  And  if  this  be  true  of  the  general  laws  of  the  State,  ap- 
plicable alike  to  all  citizens,  then  certainly  we  may  spend  a  half  hour,  with 
profit,  in  contemplating  the  law  of  our  State  appertaining  to  Highways  and 
Inclosures,  institutions,  for  such  we  may  with  propriety  term  them,  which  oc- 
cupy such  important  relations  to  the  industrial  and  commercial  classes,  although 
we  may  all  our  liyes  haye  considered  such  things  dry,  and  only  to  be  handled 
by  eminent  judges  and  paid  barristers. 

HIOHWAT8. 

Highways,  or  more  commonly  roads  or  streets^  embrace  eyery  description  of 
public  thoroughfare,  where  the  public  haye  the  right  of  trayel,  whether  in 
the  rural  districts  or  in  incorporated  towns,  where  certain  of  the  prerogatiyes 
of  goyemment  haye,  for  wise  purposes,  been  giyen  to  municipalities.  It  will 
at  once  be  seen  that  it  is  now  neither  desirable  nor  practicable  to  ask  this  as- 
sembly of  furirmers,  and  farmers'  sons,  to  go  with  me  into  an  inyestigation  of 
the  laws  goyerning  the  creation,  improyement  and  operation  of  the  streets  of 
the  cities  and  towns  of  our  State.  If  we  succeed  in  giying  a  passing  notice 
to  the  country  roads,  we  shall,  perhaps,  not  only  consume  the  time  and  pa- 
tience of  the  hearers,  but  meet  their  expectations  also. 

The  right  of  eminent  domain^  or,  in  other  and  more  words,  the  right  to  take 
the  priyate  property  of  the  citizen,  either  personal  or  real,  for  public  purpo- 
ses, is  an  indispensable  requisite  of  soyereignty,  whether  that  soycreignty  re- 
side, as  with  us,  in  the  people,  or  in  a  crowned  head.  A  party  purchasing  a 
tract  of  land  in  the  country,  or  a  lot  in  the  city,  if  that  land  or  lot  be  yacant, 
or  coyered  with  the  most  expensive  buildings,  takes  his  title  subject  to  the 
right  of  the  goyerning  power  to  use  any  portion,  demanded  by  the  public 
necessities,  for  public  roads;  vXvr^ij^ provided^  the  public  first  pay  such  own- 
er for  his  damages  occasioned  by  such  public  appropiiatiOTi.  ^o^^  otr^ 
their  existence,  often  to  pablic  neceaaity ;  to  special  legislative  eiiaetm&TiVi^  Vs 
wiJcb  those  more  important  roads  crosaing  out  State  or  connecting Vca<^xte 
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towns,  called  Statd  roads,  are  created ;  to  the  operation  of  general  laws,  bj 
which  oar  local  roads,  called  Ckmnty  roads,  are  created ;  or  to  prescriptm, 
that  is,  the  occupation  by  the  pabllcas  a  road  for  the  period  of  twenty  yean, 
to  which  many  of  the  roads  around,  and  through  the  groves,  in  the  eariier 
settled  portions  of  our  State,  owe  their  existence.  Roads  may  also  be  estib- 
lished  by  Toluntary  dedication  by  the  owners.  One  who  lays  out  a  town  plit 
marks  upon  certain  portions  of  his  plat  the  designation  of  streets  and  alleys; 
so  a  farmer  may  open  a  road  through  his  farm,  or  upon  its  margin,  and  by  hii 
acts  and  declarations  dedicate  the  same  to  public  uses  as  a  highway,  which 
will  afterwards  estop  him  from  denying  the  use. 

The  constitution  of  Illinois  provides  that  no  freeman  shall  be  disseized  of 
his  freehold  or  deprived  of  his  property,  but  by  the  judgment  of  his  peers  or 
the  law  of  the  land,  and  not  then  without  just  compensation  being  made  to 
him.    As  the  State  docs  not  own  lands  always  where  roads  are  needed,  and 
as  in  such  cases  it  becomes  necessary  for  the  State  to  assert  its  right  of  emi- 
nent domain,  and  seize  private  property  for  public  uses,  it  is  necessaiy  ii 
order  to  vest  the  public  with  the  right  to  use  and  enjoy  such  property,  thst 
the  law  of  the  land  should  give  that  right  by  special  enactment ;  or  that,  is 
the  opinion  of  a  commission,  properly  appointed  under  the  general  law, 
which  commission  may  be  denominated  the  peers  of  the  freeholder,  nch 
property  is  necessary  for  public  use.    Having  obtained  such  special  euct- 
ment  or  such  verdict  of  a  commission,  and  compensation  having  been  ascer 
tained  by  a  like  course  of  law  or  by  agreement,  and  paid  to  the  owner,  or 
waived  by  him,  as  he  does  in  signing  a  petition  for  a  new  road,  the  public 
may  use  and  enjoy  such  road  for  ever.  The  damages  awarded  the  owner  mast 
first  be  paid  to  him,  before  the  public  or  lis  officers  have  a  right  to  open  the 
road.      [43  III.  86.] 

The  statutes  of  our  State,  pointing  out  the  manner  of  condemniDg  private 
property  for  roads,  and  of  maintaining  them  when  established,  suited  to 
counties  under  township  organization  and  to  counties  not  under  township 
organization,  are  altogether  too  voluminous  to  be  detailed  here,  and  may  be 
found  and  read  by  the  hearer  at  his  leisure,  by  reference  to  Chapters  93  and 
103  of  Grosses  Statutes.  In  counties  under  township  organization,  each  town 
ship  represented  by  its  Commissioners  of  Ilighways,  acts  for  itself  in  the  es- 
tablishment of  highways  within  its  boundaries.    Roads  upon  town  lines  arc 
established  by  the  joint  action  of  the  boards  of  the  towns  interested,  and  arc 
by  the  same  boards,  when  established,  divided  into  two  or  more  road  dis^ 
tricts  for  the  purpose  of  maintenance  and  improvement,  and  an  equal  amount 
allotted  to  each  town.     In  counties  not  ha^ng  adopted  township  organiza 
tion,  the  establishment  of  roads,  as  well  as  their  maintenance,  is  under  the 
supervision  of  the  County  Court,  composed  of  the  County  Judge  and  two 
associates,  sitting  for  the  transaction  of  county  business.     The  work  of  im 
proving  and  maintaining  roads,  when  established,  is,  in  organized  townships, 
under  the  supervision  of  officers  denominated  Overseers  of  Highways,  under 
the  general  superintendence  of  the  Com\xi\moTiQ,is  of  such  town.    The  Com- 
wissioners  may  assess  and  caviac  to  \ie  coWecXt^  v\.\i  o.d,Tta\oTtm\»5.^^nan 
real  and  personal  property  in  tVieit  to\?u,  xiot  Q.^^^vi^vcv^  ^:^  ^^Ti\&  wv'Ca&V^ 
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for  road  purposes,  and  a  per  capita  tax  of  not  less  than  one  nor  more  than 
two  days  labor  upon  each  able  bodied  and  able  minded  male  oyer  21  years 
of  age,  denominated  a  poU  tax.  These  helps  are  found  all  too  small  to  make 
good  roads  over  our  very  loose  soil,  and  good  roads  in  Illinois,  especially 
upon  the  grand  prairie,  may  be  looked  upon  lis  very  distant  in  point  of  time, 
unless,  perhaps,  in  the  realization  of  female  suffrage,  we  shall  likewise  realize 
female  road  Idhor^  as  a  necessary  concomitant,  when  the  muscles  of  the  strong- 
minded  shall  prove  as  useful  upon  our  roads  as  their  tongues  and  pens  now 
are  in  awakening  the  world  of  mankind  to  a  sense  of  the  deep  wrongs  we 
hare  so  long  heaped  upon  our  dear  wives  and  sweethearts,  in  denying  to 
them  the  privilege  of  bearing  with  us  the  burdens  of  state.  We  may  com- 
fort ourselves  with  the  assurance  that  the  roads  of  the  future  Arcadia  will  be 
not  only  worked  by  gentle  handa,  but  they  will  be  good. 

DRAINING  KOADB. 

The  law  of  1867 — Qross*s  Statutes,  page  676 — provides  that  whenever  any 
public  road  or  highway  shall  pass  over  low  ground,  and  it  shall  be  necessary 
to  drain  the  same  in  order  to  render  it  dry  and  passable,  and  the  road  can- 
not reacUly  or  conveniently  be  drained  without  digging  a  ditch  or  ditches 
over  or  across  adjace&t  lands,  it  shall  be  lawful  for  the  officers  of  the  road  to 
enter  upon  such  lands  and  construct  such  ditch  or  ditches  as  may  be  neces- 
sary. Compensation  to  the  owner  for  the  damages  in  this  case  is  also  pro- 
vided. It  is  also  legal  for  the  road  officers  to  enter  upon  unimproved  land 
near  roads,  and  take  therefrom  gravel,  stone  or  tbnber  necessary  in  the  im- 
provement of  roads — compensation  being  likewise  provided  for.  Here  the 
State  again  asserts  its  right  of  eminent  domain,  in  taking  fh>m  the  citizen 
his  property  for  public  purposes. 

VACATION  OR  ABANDONMENT  OF  ROADS. 

The  power  which  makes  can,  under  similar  forms,  vacate  or  relocate  a  road, 
but  always  on  petition  of  citizens.  A  road  laid  out  and  paid  for  under  the 
forms  of  law,  if  not  opened  its  entire  length  within  five  years  from  such  lo- 
cation, will  be  deemed  to  be  vacated.  [34  llliiwU^  page  820.]  So,  an  aban- 
donment by  the  public  of  a  legal  highway  for  another  line  of  travel,  is  a 
vacation  of  the  first  line.  A  vacation  for  any  cause  restores  the  original 
owner  to  all  his  rights  in  the  soil. 

TITLE  TO  ROADS. 

The  location  and  opening  of  a  road  over  private  gprounds,  although  the 
owner  is  paid  all  the  damages  he  claims  or  a  commission  may  allow,  does  not 
operate  to  divest  him  of  the  title  to  such  lands,  but  the  fee  remains  in  the 
owner,  subject  only  to  the  public  easement,  over  the  same.  It  has  been  held 
that  the  owu^  of  the  fee  might  recover  in  an  action  against  a  party  who 
▼ent  upon  the  road  and  injured  the  land  by  cutting  turf  or  digging  the 
same,  although  the  land  was  then  in  the  exclusive  control  of  the  public. 
This  rule  might  prevail  as  to  the  country  roads  of  this  Btate|\>w\.  iiQ\i  «a  V> 
the  streets  tmd  aJleya  of  towns  and  cities^  where  it  has  'been  liel^  \Xi^  tViiNfe  Xa 
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the  streets  and  alleys  in  /as  iin^le  is  vested  in  the  public    [11  HI.  554—11 
III  50.] 

OBSTBUCnON  OF   HIGHWAYS. 

As  there  is  invested  in  the  State  the  power  of  establishing  and  impiofiig 
highways,  so  is  there  power  to  prevent  and  punish  their  obstruction  by  pir- 
ties  claiming  the  right  to  use  them  for  agricultural  or  other  purposes,  fat 
horse  racing,  or  those  who  from  venal  motives  obstruct  or  injure  them.  In 
dictment  by  the  grand  jury,  fine  and  imprisonment,  according  to  the  natare 
of  the  offense,  is  provided  in  our  criminal  code. 

LAW  OF  THE  BOAD. 

The  law  of  the  road,  sec.  1,  chap.  93,  provides  that  "  when  persons  tnTcl- 
ing  with  carriages  shall  meet  upon  any  turnpike  road  or  public  highway,  the 
persons  so  meeting  shall  turn  th^  carriages  to  the  right  of  the  center  of  tbe 
road,  so  as  to  permit  each  carriage  to  pass  without  interruption,"  under  t 
penalty  of  $5  for  every  neglect  or  offense.  This  requirement  is  positive  ind 
unequivocal,  making  no  exceptions  in  favor  of  loads  of  wood  or  brick ;  nor 
in  favor  of  stupid  and  unmannerly  drivers ;  nor  in  favor  of  persons  driyiog 
two  horses  and  a  stout  lumber  wagon;  nor  does  it  make  any  exceptioBt 
against  persons  driving  only  one  horse  a^d  a  gossamer  like  vehicle;  yet  how 
often  has  ill  manners  and  stupidity,  backed  up  by  mule  muscle  and  a  two- 
horse  wagon  served  to  assert  the  law  of  might  against  right,  causing  the 
weaker  party  to  retreat  to  the  ditch  or  see  his  cherished  turn-out  wrecked 
and  himself  in  the  hands  of  the  coroner,  the  subject  of  a  fatal  accident 
Attached  to  the  above  law  is  a  provision  that  the  penalty  shall  not  be  recov- 
ered *' unless  some  injury  to  person  or  property"  result  from  the  appropri* 
tiou  of  the  road  by  the  oflfending  party.  In  the  name  of  the  oppressed 
minority,  whose  occasional  airings  on  the  public  highways  are  constaDtlj 
disturbed  by  visions  of  death  and  destruction ;  and  in  the  name  of  fancy 
horses  and  pleasure  carriages,  which  are  loyal  institutions,  and  are  specifically 
taxed  to  pay  the  national  debt,  I  protest  against  this  latter  clause  of  the  law, 
discriminating  in  favor  of  ill-manners  and  stupidity,  and  giving  no  rights  to 
th(;  weak  minority  unless  they  lirst  suffer  themselves  to  be  smashed  into 4 
mass  of  splinters,  broken  harness  and  lacerated  human  flesh.  What  is  the  u* 
of  a  law  which  has  attached  to  it  a  clause  requiring  the  injured  party  to  pre- 
sent himself  before  the  court  with  a  wheel  torn  off,  his  arm  in  a  sling,  or  hi* 
head  plastered  up  before  it  will  hear  his  complaints  ?  The  knowledge  thst 
an  offender  is  punished  by  a  just  law  is  very  grateful  to  the  wounded  feelings 
of  an  injured  party,  when  coming  to  him  during  this  life;  but  the  knowledge 
that,  after  your  j^oftt  mortem  examination,  and  the  verdict  of  an  impartial  cor- 
oner's jury  upon  your  dead  corpse  has  been  formally  rendered,  the  brutal 
offender  will  !)e  required  to  pay  $5  for  the  indulgence  in  the  luxury  of  send 
ing  your  mangled  and  bleeding  body  into  the  ditch,  beneath  the  objects  y^"^ 
prized  most  highly  iu  life,  there  to  be  laughed  at  by  the  drivers  of  mule  team* 
aud  stout  wagons,  is  most  horrible.  If  our  legislators  have  any  feeliugs.  or 
any  of  them  drive  light  buggies,  Uie-j  ^\\\  eox\aJvT\^  x^^^^ XJo^a  latter  most 
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clause,  and  allow  the  i^jared  party,  while  yet  in  life,  to  know  that 
'x>  equal  rights  with  his  fellows  before  the  law  have  been  yindicated 
cnt  of  $5  worth.  If  redress  does  not  come  speedily,  then  in  fatnre 
for  legislators,  the  questions  apon  the  hustings  will  not  be  of  the 
8  qualifications  as  statesman,  but  the  absorbing  question  will  be, 
own  and  operate  a  respectable  turn-out  f  " 

PBIVATB   BOADS. 

h  section  of  the  chapter  of  our  statutes,  entitled  JRoads^  proyldes 
person  desiring  to  have  a  cart  road  laid  ont  from  his  dwelling  or 
ly  public  road,  or  from  one  public  road  to  another,  where  the  line 
rt-way  or  private  road  would  lead  across  the  lauds  of  another,  he  may 
a  road  accorded  to  him,  not  exceeding  in  width  80  feet,  by  peti- 
e  Commissioners  of  Highways,  as  for  a  public  road ;  when,  npon  the 
)f  such  road  being  found  for  the  conyenienoe  ol  the  petitioner,  and 
payment  by  him  of  the  damages,  such  petitioner,  his  heirs  and  assigns, 
the  right  to  use  such  road  for  road  purposes  foreyer.  It  will  be  no- 
)m paring  this  proceeding  with  the  taking  of  private  property  for 
is,  there  is  this  difference :  one  authorizes  the  taking  of  the  property 
;en  for  the  private  purposes  of  another  citizen,  while  the  other  aothor- 
king  of  private  property  for  piiblie  purposea  For  the  latter  there 
re  seen,  warrant  in  the  Constitution;  for  the  former,  none.  Oar 
/ourt,  in  a  recent  case  (89  lU,,  1 10)  involving  this  question,  decided 
uon  of  the  statute  unconstitutional  and  void.  I  only  mention  this 
A}  warn  you  that  if  you  purchase  land  back  from  a  public  highway, 
r  so  unfortunate  as  to  have  another's  land  between  yonrself  and  the 

d,  you  need  not  waste  your  time  and  money  in  yain  attempts,  under 

e,  to  secure  a  passage  to  a  public  highway.  Unless  a  public  road 
ed  for  public  purposes,  the  only  constitutional  and  possible  plan  is 
ie  your  road  from  your  neighbor. 

1  for  the  law  of  Highways.  Fences  are  either  inside,  or  those  diyid- 
nclosure  into  convenient  fields,  for  farm  purposes,  or  outside  those 
d  or  grown  on  the  outer  boundary  of  one's  possession,  abutting  upon 
3ns  and  highways  or  upon  the  land  of  another.    As  every  man  is 

to  enjoy  his  own  property  as  he  pleases,  so  that  he  does  not  inter- 
the  rights  of  others  in  like  enjoyments,  the  existence  or  non-exist-  & 

iside  fences  raise  no  questions  of  law,  and  need  not  be  considered 
t  not  so  with  outside  fences  and  division  fences.  As  each  in  its 
J9  the  owner  of  the  land  inclosed  or  protected  by  it,  in  his  relations 
side  world,  so  in  the  economy  of  human  goyernments,  have  each 
e  subjects  of  much  legislation  and  often  of  judicial  adjudication. 
it  confusion,  the  two  latter  classes  will,  in  these  remarks,  be  oonsid- 
by  itself 

OUTSIDB  OR  BOUNDARY  FENCES.  \y, 

common  law  of  England,  which  our  forefathers  brought  with  them, 

r  as  applicable  transplanted  in  this  country,  and  wViic\i,  XknXent^ 

legislative  enactments,  liea  beloyr  and  behind  a\l  alat\itA  \mi« 
—36 
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Utdfimn  lamaiidi amy iBta% knd ;  sad  tooroMbb  Vmbt  ^XBbmi^wt 
SMvlEid  bj  ftnoa  or  ditob.  iiy  latlw  flipMrife  lallga^^ 
famlatolili  iiidoiiin»"indeoiiteqiiaitijfttTCS|»M»gi?i^ 
but  Ift  onr  litet  and  man  atlHtoriaii  dajii  theie  Oml  BmeM  Imva  tanwi' 
pellad  to  giT«  way  to  ilem  realitleiL    At  a  amaeqncBoe  of  tha  ooanoalqi^ 
and  until  ita  plaoa  waa  takon  by  tlia  atatutoa  reqairing  Ibnoe^  all  oUnJlbmIi 
at  tha  paril  of  tba  ownani  be  kept  ap  or  caiefblly  befded;  for  vbilM 
daflMga  to  erap%  vbetber  proCeeted  <Mr  noli  lollowad  their  muilBcaftl^p^ 
flMir  ownen  were  liable  to  aaawer  ibr.    Hie  fint  atatntoiy  law  appBadiiit» 
onrBlate^  waa  paMpd  by  the  territorial  LegMatmre  of  the  let  iltorj  of  hA 
aaa  aa  cai^  aa  180T,  when  IDlnoia  funied  a  part  of  that  territoiy.   teat 
lawawere  IbUowed  by  the  enactmanta  of  1819,  and  1888,  whkh,  wHh  Hdw* 
qoant  Imlalatlon  upon  other  ftatozea  of  tha  nme  aableetihave  been  iMH|»' 
'  rated  In,  and  Ibrm  a  part  of  ofaapL  81,  of  Gfoa^a  Statotei,  now  eBbnefai^di 
of  the  itatiitoiy  law  on  the  aoljeot  of  ftnoeai  eioept  that  partainlif  te'fli 
roadi|lnibroelnIlUnd&    Oneaectkniof  oneof  theieoldaot%pniriaiHli 
If  any  animal  dudl  break  Into  an  Indoenre^  the  ftncebdnggoodaidMi 
eient,  the  ownerof  radi  animal  ifaallte  the  fintoabnae  be  liable  IbraSlliH* 
ages  eBQeedtlMmby  to  the  owner  or  oocnpier,  andlbrtheaeooBdoiflhnatdliK 
the'danagea  oommittod.    Another  aectlon  profldea  that  the  ewwihIoi'tWfc 
ftteeatthetlmeof  thetTBipaaieompbdnedof,  mi^beglTanlnefiinilA 
ItetrU.   new  ptrnfldona  are  etm  the  hiw  of  the  Slate,  and  tetalMl^ 
eabjeet  of  Judicial  explanation  in  the  Bnpreme  Court.    In  the  caae  tH  9ikl 
ft.  FbUtb^  a  case  taken  up  from  the  county  of  Peoria,  in  the  year  1648;  til 
reported  on  page  180  of  6th  Gilman,  Judge  Trumball  rendering  the  opiaioi 
of  the  court,  it  is  decided  under  these  statutes  that  the  oommon  law  reqiiifh| 
the  owner  of  stock  to  keep  them  upon  his  own  land,  has  never  been  in  fbni 
in  niinois ;  that  in  order  to  maintain  an  action  for  trespass  of  cattle  upia 
one's  inclosure,  the  owner  must  have  it  surrounded  by  a  good  and  suffidflt 
fence,  and  that  there  is  no  general  law  in  Illinois  prohibiting  cattle  fixNuni- 
ning  at  large.    This  case  was  contested  by  able  counsel,  and  the  opporib 
doctrine  strongly  contended  for.    A  portion  of  the  court  dissented  from  thi 
opinion  rendered  by  Judge  Trumbull,  yet  the  opinion  thus  rendered  has ritf 
been  frequently  re-affirmed  by  the  Supreme  Court,  although  often  attacked  bf 
the  best  legal  minds  in  the  State,  and  may  now,  under  the  present  legislste 
be  considered  as  settled.    If  the  people  are  not  satisfied  with  it,  as  certaiDlf 
many  are  not,  they  must,  through  their  constituted  representatires,  change  it 
by  statutory  enactment.    What  constitutes  a  "  good  and  sufficient  **  feneibi* 
a  question  of  fact  for  the  jury  to  decide  in  each  case  for  itsel£    What  wooM 
be  a  good  and  sufficient  fence  to  protect  a  crop  from  the  incnraions  of  1m# 
and  sheep,  might  not  be  for  cattle  and  horses,  and  vioB  eerso. 

In  1819  an  act  was  passed  regulating  inclosures,  the  first  section  of  iriM 

provides  "that  all  Helds  and  grounds  kept  for  inclosure,  shall  be  well  indoai 

with  a  fence  composed  of  sufficient  posts  and  rails,  posts  and  p>ilingi>  piB. 

^adefl^  or  rails  alone,  laid  up  in  the  manner  called  a  worm  fence,  whidi  pfliti 

jihali  be  deep  set,  and  strongly  fBynlened  in  tba  earth;  and  all  fences cps. 
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ed  of  posts  and  rails,  posts  and  pailings,  or  palisades  shall  be  at  l^ast 
i  feet  in  height ;  and  all  fences  composed  of  rails,  in  manner  which  is 
Qinonly  denominated  a  worm  fence,  shall  be  at  least  five  feet  six  inches  in 
ght,  the  uppermost  rail  of  each  and  every  part  thereof  supported  by 
ong  stakes,  strongly  set  and  fastened  in  the  earth,  so  as  to  compose  what 
commonly  called  stakiog  and  ridering,  otherwise  the  uppermost  rail  of 
ery  panel  of  such  worm  fence  shall  be  braced  with  two  strong  rails,  poles 

stakes,  locking  each  corner  or  angle  thereof."  Thb  portion  of  the  fence 
w  was  repealed  in  1835,  since  which  time  there  has  been  no  legal  definition 

a  fence-— it  is  only  required  to  be  good  and  st^ffleieat, 

TOWNSHIP  ORGANIZATION. 

The  law  above  referred  to  is  the  general  law  of  the  State,  but  is  still  sab- 
::t  to  such  exceptions  as  have  been  created  by  special  statutes,  to  which  ref- 
9nce  will  briefly  be  made.  The  statute  commonly  known  as  our  township 
ganization  law,  not  in  force  in  any  county  in  the  State  until  adopted  by  a 
)te  of  the  people  of  such  county,  and  which  by  a  like  vote  may  be  repealed, 
"ovidea,  that  when  any  county  may  have  adopted  the  system  of  township 
ganization,  any  town  in  such  county  may  by  a  majority  vote  of  the  eelctors, 
any  annual  town  meeting,  establish  and  maintain  pounds  at  convenient  pla- 
8  in  the  town,  and  restrain  and  prohibit  the  ruuning  at  large  of  stock,  and 
I  authorize  the  impounding  and  sale  of  such  as  are  found  running  at  large, 
also  authorizes  in  like  manner  the  enactment  of  regulations  for  determin- 
g  the  sufllcicncy  offences  in  such  towns,  to  determine  what  shall  be  a  lawful 
Dce,  and  to  provide  penalties  against  persons  for  a  violation  of  any  law  of 
ich  town,  not  exceeding  in  amount  $10.  Under  this  authority  each  town 
ay  by  itself  enact  a  code  of  by-laws  prohibiting  entirely  the  running  at 
rge  of  all  stock,  or  certain  classes  of  stock,  thus  throwing  upon  the  owner 
'  the  stock  the  onus  of  caring  for  growing  crops,  and  not  only  making  such 
rner  liable  for  the  damage  his  stock  may  cause,  but  subjecting  him  to  pen- 
ties.  Our  Supreme  Court,  in  one  case,  [  48  III.  450,]  quite  recently  ded- 
d  that  such  enactments  by  the  electors  of  a  town,  in  effect  restores  the 
mmon  law  in  such  town,  and  leaves  the  land  owner  at  liberty  to  fence  his 
ad  or  not  as  he  pleases ;  or  in  other  words,  raises  around  every  farm  or  lot  in 
ch  town  an  ideal  fence  to  cross,  which  is  to  hreaJc  into  an  inclosure,  subjecting 
e  owner  of  stock  so  breaking  in  to  the  payment  of  all  damages.  The  forms 
be  observed  in  the  enactment  of  the  by-laws  of  a  towb  are  simple,  but  must 
strictly  and  literally  complied  with,  else  the  by-laws  will  not  be  held  to 
in  force  by  the  courts.  The  omission  of  any  material  thing  in  their  enact- 
mt  vitiates  the  whole.  The  town  clerk  is  required  to  advertise  the  enact- 
mt  within  20  days  after  its  adoption  by  posting  in  three  public  places  in 
B  town  copies  of  the  same,  and  if  the  town  meeting  so  direct,  publish  a 
py  in  some  newspaper  of  the  town  or  county. 

The  Legislature  has  further  provided  in  relation  to  outside  fences,  that 
cept  in  villages,  that  temporary  fences  may  be  set  six  feet  in  the  higlh^vs 
d  remain  there  for  five  years,  to  ODable  the  owner  to  grow  in  th^  ^p^TiiXwy^ 
ive  fence. 
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thm  ■iMMiHii*  of  ear  paoplij  owbg  to  ths  nudtj  of 
hM maaai wma leglthtloa to mBetthw arifinoiM.  Qjthoi 
•till  la  Ibni^  it  WH  prorided  thtt  the  ownan  of  i^Joialiig  loadi  ■IgM.  !■ 
tbt  pncpon  of  oommini  ptotcotlon  from  Mock,  and  fix  otiur  parpooMtfeMli 
iMBid,  ibtm  tlmudTM  into  o  {ttori  r^obU^  fiv  tbo  ■— '■*■— ™  -*  r  tf- 
BUB  Sold,  MRDiiiidod  by  ' 

tTadw  tha  powan  glnn  by  tbia  rtatnta^  tba  natgUwn  that ' 
gattitf  mi^t  alact  a dialniBti,  dark,  and  Ihmiiiiii,  wbii ibiiiilil  baowoBai 
pnrfiiim  tbelr  offlcaa  during  a  toniiro  to  ba  agraad  upon  bj  thiw  ItM 
llttla  eoinaiBWitiaa  may  larj  and  oollaet  taxaa  fa  tba  ■riBtawinoB  of  fMW 
^rtaa,  aad  bridge^  and  fbr  othar  pnrpoaB^  mad  pailbnn  mur  otfaar  powtn 
laoldaittagoTamniantintbdr^dwrea.  11uaaaamblBatlaai,boweTer,uloi11 
Aa  imtot  tba  world,  aranndartba  nina  obllgitloBa  ai  indiTidaala  to  w 
roaad  tbalr  littlo  donwio  bj  gttd  md  migUltHt  taoai  If  they  would  proted 
ITmiWiiliW  ftoB  tba  marandaia  of  tba '«"— '"i  or  ban  re<lrc£s  from  tti« 
ognrta  fbr  danago  doaa.  Bo  flu  aa  I  know  now,  tben  b&s  never  been  u 
iiiiilalliiii  famed  in  tba  State  In  aoeordasoe  wltb  Sm  ^d  contewpl&ieii  in 
tha  atatnte  refared  b^  altlungb  time  mv  bare  been  ioob :  certaiDljibpro 
iMaaa  an  ao  nntqna  and  ao  addou  raaortad  to^  tbat  fatber  notice  nwj  «>ili 
pmprietT  be  diapenaed  witb.  Tbera  are  freqncnt  ocxnrrcnceB  of  conmi'iK 
fieldi  among  neighbors  withoat  the  forma  of  law,  which  juatl;  claim  a  littb 
attention  at  our  hands.  Where  two  or  more  penona  owning  lands  adj(^ai>t 
each  other  for  prodeutial  reatoos  mutually  beneficial  to  each  agree  to  ud 
do  inclose  the  nme  in  one  field,  diipensing  for  a  time  with  a  partition  teut, 
the  law  raises  fbr  the  protection  of  each  mntoal  obligations,  to  Tiolate  uliA 
•ntyecti  the  ofleuder  to  an  action  for  damages.  Neither  partj  may  deptftan 
his  lands  thna  inclosed,  except  the  animals  be  herded,  for  if  thej  onfi 
fh>m  bia  lands  npou  those  of  his  neighbor  in  the  sune  ioclosare,  and  eomal 
danugc  the  owner  is  liahlek  Likewise  neither  party  maj  remore  his  feM 
from  the  ontside  of  bis  lands,  without  laying  himself  liable  for  any  d«ins|M 
that  may  accme,  except  he  flrrt  give  the  other  party  dne  notice  of  bis  iaHa- 
tion  to  lo  remove  the  fence.  In  snch  case  each  party  mnat,  at  his  own  p(ril< 
•ee  that  his  neighbor's  feooa  is  good  and  sufficient,  as  well  as  bis  own,  focB 
has  been  decided  (45  10.,  76)  that  if  cattle  break  tbrovgh  any  portion  eflki 
fence  snrrouuding  snch  common  field  and  commit  depredations,  altnoo^  tqp^ 
tbe  lands  of  an  owner  upon  the  opposite  side,  wbcee  fence  is  good  andNfl- 
dent,  he  cannot  complain  of  the  trespass.  It  therefore  behooves  tltose  abort 
entering  Into  such  an  arrangement  to  be  snre  that  their  partners  will  Im^ 
well  to  the  common  intereat,  and  perform  his  part  by  keeping  a  good  ad 
■affidant  fbnoe  on  his  portion  of  the  boandory. 

rkxanos  rxncu. 

We  BOW  oome  to  notice  V)  fai  X^  mart.  \m^rtant,  to  the  ftimar,  partl>* 
of  our  aobject — that  of  pailitioTiot  flJ^iMniiiMiwafc— >Si««»ii^da.dlridsl*i 
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Id  of  one  owner  from  another.  As  questions  arising  out  of  boundary  lines 
stween  nationalities,  although  often  but  an  imagiDary  line,  hare  cost  the 
oTld  some  of  its  bloodiest  wars,  so  lines  and  line  fences  between  farmers, 
.thongh  often  but  a  few  feet  or  a  few  rods  in  length,  hare  been  the  subject 
f  much  legislation  and  many  hotly  contested  law  soita  If  men  could  gratify 
aeir  ambition  by  owning  all  the  land  that  joins  them,  or  be  bounded  on  all 
ides  by  commons  or  public  highways,  commuuity  would  at  once  rid  itself  of 
luch  litigation,  and  the  necessity  for  those  long,  narrow  lanes  irhich  we  some- 
imes  see  stretchiug  their  ugly  lengths  between  two  men  who  ought,  for  com- 
mon interest  and  conmion  credit,  to  be  friends,  but  who  these  ^^deoiVs  lanea  *' 
nform  all  passers-by  are  deadly  enemies,  too  p>oud  to  acknowledge  an  error, 
^nd  to  resentful  to  grant  a  pardon,  if  asked  for.  Therefore,  while  farms  must 
oin  there  must  be  lines,  which  our  mathematicians  inform  us  are  the  contin- 
lation  of  a  point,  having  neither  breadth  nor  thickness — only  length ;  but 
¥hile  this  ideal  fence  will  in  all  cases  answer  for  the  owners,  it  is  unknown 
md  unrecognized  by  their  stock,  and  must  be  marked  by  some  tangible, 
>hysical  reality,  whose  lang^g^e  is,  **  thus  fietr  shalt  thou  come,  but  no  fur- 
;ber ;  and  here  shall  tby  proud  waves  be  stayed."  As  between  the  owners  of 
idjoining  lands,  our  Supreme  Court  have  decided  (80  lU,^  186)  that  the  com- 
mon law  is  in  force,  and  that  whether  there  is  a  partition  fence  or  not,  the 
>wner  of  stock  shall  not  permit  them  to  stray  across  the  line  which  divides 
liis  inclosed  farm  from  that  of  his  neighbors — or  in  other  words,  that  it  is  as 
nuch  the  business  of  one  as  of  the  other  party  to  division  fences  to  keep  them 
in  repair.  Our  statute,  however,  has  taken  the  matter  in  hand  and  made 
lumerous  provisions,  which  must  be  regarded  as  wholesome  and  proper  in 
regard  to  partition  fences.  It  is  enacted  that  when  any  neighbors  shall  im- 
prove any  land  adjacent  to  each  other,  or  when  any  person  shall  inclose 
my  land  adjoining  another  already  inclosed,  so  that  any  part  of  the  first  per- 
son's fence  becomes  the  partition  fence  between  them,  in  both  these  cases  the 
charge  of  such  fence  shall  be  equally  borne  by  both  parties ;  that  where  two 
)r  more  persons  shall  have  lands  acy oining,  each  of  them  shall  make  and  main- 
^in  a  just  proportion  of  the  division  fence,  except  the  owner  or  owners  of 
sither  tract  choose  to  allow  such  land  to  lie  open ;  that  should  the  owner  of 
oninclosed  land  adjoining  inclosed  land,  inclose  his  land,  upon  the  inclosure 
)f  his  neighbor,  using  any  portion  of  the  fence  of  his  neighbor  as  a  partition 
fence,  he  at  once,  by  such  act,  becomes  the  debtor  of  the  owner  of  the  fence 
to  the  extent  of  the  then  value  of  his  proportion  of  the  fence  so  used  as  a 
line  fence,  which  amount,  if  refused,  may  be  sued  for  and  recovered  in  the 
appropriate  action ;  or  he  may  immediately  build  his  proportion  of  the  fence, 
[f  disputes  arise  between  the  owners  of  adjoining  land  as  to  the  value  of 
fence  to  be  paid  for,  or  the  amount  to  be  built  by  either  party,  the  law  pro- 
rides  that  such  disputes  may  be  adjusted  by  the  fence  viewers  of  the  town. 
The  Assessor  and  Commissioners  of  Highways  in  townships  in  counties  which 
bave  adopted  Township  Organization,  are  ex  officio  fence  viewers  in  such 
towns;  and  in  counties  which  have  not  adopted  Township  OTg|amia\i\OTk^>iXi<b 
justices  of  the  peace  £11  that  oMce.    Happily  for  lawyers  and  XMAl^^KftK  ^n^^ 
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Bort  vsDttfifSif  te  cUmAi  ud  "*^'%  ibe  friondlj  oflois  of  ftMSiliHp 
W0  not  oftan  oiUfld  Into  rvquiritton  to  nttlo  llttiedilfcv«o«owUc||'^ 
•ilit  MwwB  Beighboni  who  too  oftea  daipiM  this  opnUttMow  i4M 
Mtaing  tlidr  diflemeeib  uid  apptol  to  tho  Bon  pietaitlowi  «id|i4«||i 
oomti^uid  M  a  comeqaoiioa  eooio  ol(  pUintiff  ood  dotedaak  |mA,  Mq^ 
Hm  Mriptmo  insiiiiiotloii  to  *'agroo  with  thine  adfoiMif  qjaioUi/*  ipf  li 
iroUheedod  lB»litaoh,oBd  in  amy  iMfar contiofgwiiii  TImIm 
piofidM  that  whflB  Mioh  fanoe  Tioireii  a4)<>4l*  •nj  ^Ihmo  to  bo 
thtf  dull  g^  tho  ownor  or  owniiB  aotlot  to  npoir  ths  mim^  aad 
Ibiinn  or  MfhMl  of  olthor  of  tham  to  npoir  or  poj  Ibr  the  «ao  viiUn  flat 
WMkt  aft«  Botloa  giTva,  tha  potion  aggtiofid  bf  Mioh  ftOaai  aag  i^ril 
moh  fanoe  end  reoorar  fkom  the  pennna  ao  In  defkolt  the  ooot  of  thOiaM 
tQgelhflr  with  all  damagaa  oaoaad  bj  anoh  delkalt.  A  partf  hafi|i{Ml 
Joined  with  hia  neighbon  in  theereotion  and  aaiatenaaoeQf  adhUaoAail 
and  deairing  ao  longer  to  be  boand  by  the  obHgrtiona  impoead,oraat4l# 
lag  longer  to  keep  ap  hIa  inokiaore^inajraaBOTehlaahaieof  tfaotee^erii 
entira  tooa»  if  it  be  hia^at  aay  time  between  the  lat  daj  <rf  Deoanbar  iMf 
year,  and  the  lat  day  of  April  following^  prorldiqg  he  haa  givaa  thaapail 

of  the  a4}olaiag  laoLoeBre  10  daya*  pnriooa' Botloe  la  writl^  I  bai  Bal4i# 

w]ae»  withoat  laying  hiaiaelf  Uable  to  pay  eoeh  naigUMr  anoh  daaMgnMRk 

aay  aaatala  by  oonaeqneat  traapaMaa,  or  otherwiak  ..„^» 

The  atated  parieda  alao  fcg  aoA  mlatohia  aa  are  eoaetaatly  happealngiilt 

imperfectly  anderatanding  the  exact  location  of  linea.  Penoaa  h  aniwaHy 
aet  their  fences  on  their  neighbors*  lands  under  mistaken  notions,  in  wkich 
case,  after  the  expiration  of  one  year  from  the  discoTery  of  sach  mistake  tkf 
may  go  upon  the  land  upon  which  such  fence  has  by  mistake  been  pat|Sid 
without  unnecessary  damage  remove  to  their  own  land  or  the  true  linstki 
materials  of  such  fence. 

The  limits  of  this  lecture  will  not  permit  us  to  go  into  the  inTOstigatioB  d 
that  large  field  embracing  the  laws  goFemlDg  the  fencing  of  the  great  liaa 
of  railroads  crossing  our  State.  As  they  represent  the  public  and  an  ds* 
manded  by  the  great  interests  of  trade  and  commerce,  the  interests  of  tki 
Btock-raiser  haye  been  somewhat  more  abridged  than  in  hia  interoonraa  vitt 
natural  persons. 

CONCLUSION. 

I  have  thus  briefly  g^ven  what  I  understand  to  be  the  lawa  of  oar  Stste 
applicable  to  the  fence,  without  expressing  an  opinion  of  what  they  ooglit  ts 
be  and  should  be  to  produce  the  greatest  good  to  the  greatest  nnmbar.  I 
believe  the  law  governing  division  fences  is,  so  £ir  as  it  goes,  eminentil 
equitable  and  just ;  but  I  believe  the  law  governing  outside  fenoea,  aa  int«r 
preted  by  the  Supreme  Coart  of  our  State,  as  eminently  unfiiir,  uijnst  sad 
made  in  the  interest  of  the  few  graziers  and  stock-dealers  to  the  almoit  ii- 
finite  oppression  of  small  fiirmers  and  fruit  growers.  As  has  already  bsBi 
suggested,  the  common  law  fences  were  held  to  be  intended  to  keep  cstth 
inside  the  owner*s  land,  and  he  was  compelled  so  to  keep  them.  By  an  su^ 
aUtnte  the  oonunon  law  of  En^fkaxi^  «o  fax  «a  ^.-^^WoX^a  ^sAl  tif  a  gBMnl 
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nature  was  adopted  as  the  law  of  this  State.  Our  Legislature  has  nerer  in 
so  many  words  enacted  that  all  stock  might  run  at  large,  but  in  the  decision 
first  referred  to,  SeeUy  vs,  Peters^  decided  in  1848,  and  reported  on  page  130 
of  5th  Oilman,  the  Supreme  Court,  by  the  issues  there  presented  for  decision, 
was  called  upon  to  determine  how  far  the  common  law,  requiring  stock  to  be 
kept  up,  was  applicable  to  this  State.  Judge  Trumbull  said :  **  However 
well  adapted  the  rule  of  the  common  law  may  be  to  a  densely  populated 
country  like  England,  it  is  surely  but  ill  adapted  to  a  new  country  like  ours. 
*^  *  *  It  cannot  be  supposed  that  when  the  early  settlers  of  this  country 
located  upon  the  borders  of  our  extensiye  prairies,  that  they  brought  with 
them  and  adopted  as  applicable  to  their  condition  a  rule  of  law,  requiring 
each  one  to  fence  his  cattle ;  that  they  designed  the  millions  of  fertile  acres 
stretched  out  before  them  to  go  ungrazed,  except  as  each  purchaser  from  gov- 
ernment was  able  to  inclose  his  part  with  a  fence:'*  The  reason  here  given,  with 
othera,  prevailed  in  the  decision  of  the  Court,  and  the  consequence  is  that  it 
coats  more  money  to-day  to  keep  the  cattle  of  stock  owners  out  of  the  lands 
of  their  neighbors  than  all  the  cattle  of  the  State  are  worth.  A  further 
result  is  that  before  the  poor  man  can  enjoy  the  single  forty-acre  lot  he  has 
by  dint  of  industry  acquired,  he  must,  by  hook  or  crook,  surround  it  by  a 
good  and  iuffleierU  fence  to  protect  his  crops  from  the  incursion  of  his  rich 
neighbor's  herda  It  costs  as  much  to  fence  a  farm  as  a  farm  is  worth  at  $10 
an  acre ;  yet,  Judge  Trumbull  and  the  majority  of  the  Court,  in  considering 
the  applicability  of  the  common  law  to  our  State,  ignored  all  this,  and  saw 
<mly  the  "  million  of  acres  "  of  grass  to  be  grazed.  Those  who  will  take  the 
trouble  to  read  the  dissenting  opinion  of  Judge  Caton  in  the  same  case,  will, 
I  think,  find  his  much  the  best  reasoning,  and  much  the  most  humane  con- 
clusion. This  piece  of  judicial  legislation  has  prevailed  for  many  years,  and 
is  accepted  by  the  Courts,  not  so  much  for  its  justice,  as  because  it  is  a  pre- 
cedent ;  and  it  is  impossible  to  tell  how  many  poor  men  it  has  made  poorer, 
or  how  many  rich  men  it  has  made  richer.  During  my  practice  in  the  Courts 
my  heart  has  many  times  been  pained  to  see  poor  men  who  appealed  to  those 
Courts  for  redress  for  the  wrongs  suffered  by  the  entire  destruction  of  their 
crops  by  the  herds  of  their  rich  neighbors,  turned  away  and  denied  a  hear- 
ing or  reparation  of  their  wrongs,  because  they  were  unable  to  show  a  good 
and  sufficient  fence.  Judge  Trumbull,  in  rendering  the  above  decision,  said  : 
"  However  well  adapted  the  common  law  might  be  to  a  densely  populated 
country  like  England,  it  is  surely  but  ill-adapted  in  a  new  country  like  ours.'* 
If  that  was  good  reasoning  in  1848  it  is  good  in  1870.  Twenty-two  years 
have  since  then  elapsed,  and  our  State  has  in  many  parts  become  "  densely 
populated,**  and  in  no  part  is  to  be  seen  the  seductive  **  millions  of  acres  "  of 
grass  which  then  dazzled  the  judicial  vision  ;  then  if  we  have  any  Judge 
Trumbuirs  upon  the  bench  now,  who  base  their  decisions  upon  such  verdant 
physical  reasons,  they  should  lose  no  time  in  reversing  a  decision  which  has 
at  once  such  poor  foundations  in  either  law  or  justice.  And  if  they  do  not, 
the  people  should  lose  no  time  in  speaking  through  their  representatives,  as 
the  people  of  Ohio  and  other  States  have  spoken,  in  such  a  m&nncx  iAtdDa2\ 
\^  ]^eard,  not  only  hj  the  Courts  and  stock-raisers,  but  by  '^oox 


280 

have  always  bad  to  keep  so  large  a  portion  of  their  capital  inreflted  in  mpio- 
ductire  and  fast  decaying  fences.  It  is  too  late  to  remedy  the  wrongs  already 
suffered,  but  not  too  late  to  preyent  the  many  in  store  for  the  future^  voder 
the  present  system.  I  know  of  my  own  knowledge  that  a  law  re-enactisg 
the  common  law,  would  long  since  have  been  upon  our  statute  books  b«t  lor 
the  influence  of  capital. 

The  discussion  npon  the  topics  embraced  in  the  lectare,  behig 
mainly  confined  to  asking  the  Judge  questions  that  he  had  ab*eadj 
anticipated  in  his  lecture^  is  not  reported. 


Fjmdat  EvENmo — 7  o'docL 

John  M.  YanOsoel,  of  Chicago,  one  of  the  Board  of  TrastM 
of  the  University,  delivered  a  lecture  npon 

KUfiAL  ABOUITEOTirBS. 
Mr,  Chairman^  Lcuties  and  Oentlemen  : 

Tou  have  been  favored  during  the  week  with  a  series  of  lectures  fioa 
highly  educated  and  gifted  orators,  and  you  have  a  right  to  expect  that  tihi 
best  has  been  reserved  for  the  last.  This  being  my  first  attempt  in  this  Matt 
I  Bhall  claim  your  indulgence,  should  you  find  my  diction  fall  short  of  yotf 
expectation. 

Professional  architects  are  not  necessarily  orators ;  and  to  illustrate  trdii- 
tccture  orally  is  something  like  an  attempt  to  describe  painting  or  sculptun 
without  a  picture  or  a  model.  Architects  generally  confine  themselves  to  de- 
signs for  public  buildings,  city  architecture,  or  mansions  for  the  rich,  whOi 
the  farmer  has  been  left  to  become  his  own  architect.  Our  libraries  contaii 
many  and  costly  volumes  on  the  subject  of  architecture  ;  yet  I  find  but  few 
of  them  devoted^to  the  8ul)jeot  of  Rural  Architecture.  Loudon's  Cotttgt, 
Farm  and  Villa  Architecture,  Downing's  and  Allen's  Rural  Architecture^ 
Woodward's  Country  llomes,  and  Cleaveland  and  Backus'  Village  and  Fani 
Cottages  are  exceptions,  being  specially  devoted  to  Landscape  Gardening ttd 
Rural  Architecture.  I  have  drawn  liberally  upon  them,  and  have  not  i^ 
tempted  to  paraphrase  their  writings,  as  I  find  their  arguments  and  saggw* 
tions  clothed  in  language  superior  to  any  I  may  have  at  my  command. 

Loudon  says :  "  Teach  the  young  what  architectural  beauty  is>  and  tlMj* 
will  admire  it ;  show  them  how  it  may  be  produced  in  their  dwellings,  tri 
they  will  desire  to  possess  it.     The  leading  principle  of  architecture  as  aoa^     ' 
ful  art,  is  fitness  for  the  end  in  view ;  as  an  art  of  design,  expression  of  thi    F 
end  in  view  ;  and  as  an  art  of  taste,  expression  of  some  particular  style  rf 
architecture.     The  fitness  of  a  design  for  the  end  in  view,  comprehends  «* 
only  the  fitness  of  the  size,  shape,  number,  relative  position,  and  other  p•^ 
ticulara  of  the  interior  division  of  a  building  for  the  uses  for  which  thejiW 
intended,  but  the  fitness  oi  t\x<2  inaXQi'\^\^  ^li^  c/(^\istcuction  with  reference  to 
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strengtii  and  durability  which  may  be  required,  and  the  fitness  of  the 
>enditiire  for  the  means  at  the  command  of  the  builder.    In  like  manner 

principle  for  the  expression  of  purpose  or  end  in  view,  applies  not  only 
unity  of  expression  as  a  whole,  but  to  the  separate  expression  of  all  the 
terent  parts  of  a  building  for  the  purposes  for  which  they  are  intended. 
*  So  also  the  expression  of  architectural  style  applies  not  only  to  the  build- 
l  taken  as  a  whole,  which  must  be  in  the  same  style  throughout,  but  to  all 

component  parts,  which  must  belong  to  that  style  and  exhibit  its  charae- 
-istics.  A  cottage  or  a  barn,  which  are  recognized  to  be  such  at  the  first 
uice,  are  so  &r  perfect  as  to  the  expression  of  purpose ;  but  they  may  also 

specimens  of  Grecian,  Italian,  or  (Gothic  architecture,  in  which  case,  to  the 
pression  of  purpose,  is  added  the  expression  of  style.  As  fitness  and  the 
pression  of  purpose  are  principles  applicable  to  all  buildings,  so  fitness, 
e  expression  of  purpose,  and  the  expression  of  architectural  style,  compre- 
ind  all  the  beauties  of  which  buildings  are  susceptible. 
"  The  expression  of  purpose  for  which  e?ery  building  is  erected  is,  the 
Ht  and  most  essential,  beauty ;  and  should  be  obyious  from  its  architecture, 
dependent  of  any  particular  style.  As  in  literary  composition,  no  beauty 
'  language  can  eyer  compensate  for  poverty  of  sense ;  so  in  architectural 
impoffition,  no  beauty  of  style  can  eyer  compensate  for  the  want  of  expres- 
on  of  purpose.  Therefore,  the  foundation  of  all  true  and  permanent  beauty 
I  architecture  is  utility ;  yet  it  is  by  no  means  advisable  to  neglect  the  study 
r style;  it  should  be  made  to  co-operate  with  and  heighten  the  expression  of 
nrpose,  because  there  are  many  persons  who  can  admire  the  beauty  of  style 
f  whom  the  more  simple  and  universal  beauty  of  expression  of  purpose 
cold  neither  be  relished  nor  understood.  All  architecture  may  be  reduced 
ientially  to  three  kinds ;  first,  where  the  openings  are  covered  with  hori- 
ntal  lintels;  second,  where  they  are  covered  with  curved  arches;  and  third, 
here  the  arches  are  pointed.  Now,  provided  a  system  founded  on  any  one 
'these  three  principles  be  developed  in  a  uniform,  harmonious  and  consist- 
it  manner  with  reference  to  strength,  durability  and  fitness  for  the  end  in 
ew,  and  to  the  general  laws  which  govern  all  composition  of  lines  and 
rmi,  will  constitute  architectural  style.'* 

Compoidtions  having  the  openings  covered  horizontally,  partake  of  the 
rteian  style ;  those  with  circular  arched  openings,  of  the  Roman ;  the  point- 
I  arch,  exclusively  Gk)thic.  All  indentations,  or  spaces  to  be  covered,  should 
Mr  the  impress  of  the  style  adopted ;  for  instance,  the  spaces  between  the 
ilnmos  of  a  Grecian  portico  must  be  covered  with  horizontal  beams  or 
ocks ;  similar  spaces  in  the  Roman  will  have  the  circular  arch ;  and  in  the 
othic,  the  pointed  arch. 

Boofs  of  Grecian  buildings  are  required  to  have  less  pitch  than  in  any  other 
Srle  of  architecture,  and  should  never  exceed  20  degrees  of  inclination ;  tMs 
Dold  be  too  flat  for  either  slate  or  shingles,  and  necessitate  the  use  of  metal 
"  composition* 

Boofs  of  Gothic  structures  require  an  inclination  of  not  less  tbau  4b  d%gc«Q^ 
fed  are  tometimm  derated  to  66,  making  th«  roof  a  promiiMiiti  f«iX\>x«  Va 
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Qotfaielwrildliifi,    The  Bonaa  roof  proper  is  a  Motion  of  a  ipfaon 
■ad  li  appUoaUo  only  to  pnUio  lHiIldiB(L 

The  modttii  Itellaa  roof  Imw  the  iht  pitcfa  of  tho  Gneiaa ;  tb 
dioold  be  ribbod  or  oornigated,  to  Imitite  tiloi^  '^  Hie  only  i^yleie 
la  eommon  IMP  ibr  domeitte  ardrftectuie  eie  modificrtioM 
•adOofhiOL  TlieniodemltiliAapaniiztaxa  of  theOteek  eadBom 
Oaetellated,  tiie  TBdor,  the  THtiaheaHin,  ead  the  naal  Gothle  or  old 
■tyli%  an  all  variationi  of  Gotide  anUteotiireL" 

Gieoiaa  or  daHlo  arbhlteotons^  kaowa  aa  the  fire' orden^  aa  eodi 
the  Aaoieat  Tmafim^  hvre  their  praportlona  ao  perlbot  that  all  aic 
tenpta  at  iaipiOTiag  them  have  mdrdy&fled;  aad  wheawe  ooui 
fitaoM  aad  the  eTpwfnn  of  pupoae  aie  .the  two  leadiag  priadplfli 
asohtteotnrei  the  Teaq^  whea  applied  to  tiie  porpoaea  of  domeatic ! 
Tariaaoe  with  theae  eataUiahed  mlML 

The  oomitarta  of  a  coiuiti^  xeaideBoe  reqaiie  TeEaadafaa.  porohea,  ^ 
difftteat  alaesi  aad  otlier  little  aoooauaodatioBB  gprewive  of  porpo 
therefiDn»  irfaea  pvoperiy  anaaged,  add  to  the  beaaty  of  nnal  arel 
Aa  equal  aided  bnildiag  afibida  the  greateat  aaiooBt  of  room  pcaetla 
ginaelienaiacribiqgwall;  ibr  Inataaoe,  a  bailding  80  ftet  eipiaie^ 
taia  900  ftet  area,  with  ISO  ftet  of  waU ;  whenaa  a  buildlag  <0  z4» 
have  bat  600  ftet  ana»  with  iameleiigih  of  walL  ThereffavBi  the  aqa 
iafheaioateooaoiaicalofallforniaof  boUdiag.  Wiaga  aad  prqjeetii 
while  they  add  to  the  beauty  of  the  bailding  in  breaking  up  the  m 
of  the  simple  form,  are  costly  methods  of  obtaining  the  amount  of  a< 
dation  required.  The  expression  of  the  square,  unbroken  form,  ia 
protection  against  the  inclement  weather.  Add  the  yerandah  or  pis 
you  hare  the  expression  of  protection  from  the  heat  of  the  sun.  A 
ade,  in  the  open  air,  a  place  to  resort  in  the  cool  of  the  eyening  wit 
posure  to  the  falling  dew.  The  bay-window  is  expressiye  of  comfoi 
inmates  of  the  house.  Henry  Ward  Beecher  calls  them  **  little  chai 
light,  into  which  a  group  may  gather,  and  be  indoors  and  out  of  doo 
same  time ;  where,  in  storms  or  in  winter,  we  may  haye  full  access  to 
ments  without  chill,  wet  or  exposure  ;  these  aro  the  glory  of  a  dwelli 

The  front  door,  or  principal  entrance,  should  always  be  protect 

poroh  or  portico.    The  expression  of  purpose  in  this  is  to  protect  the 

while  in  waiting  at  the  door,  and  to  preyent  storms  from  entering  ti 

when  the  door  is  opened.    In  all  designs  for  buildings  on  the  equ 

plan,  ayoid  haying  the  gables  spanning  the  entire  f^ont  or  side  of  tl 

ing ;  construct  the  hip  roof,  forming  the  eayes  on  all  sides;  to  mark  tl 

construct  a  gable  haying  half  the  width  of  the  front  for  its  span.   If  i 

of  the  building  is  a  parallelogram,  let  the  ends  be  carried  up  in  gal 

place  smaller  gables  in  the  centre  of  each  side  wall ;  for  roofs  of  i 

other  projecting  parts,  neyer  use  the  lean-to  or  single  pitched  roof; 

eiiag  piazzas,  porches  or  other  projecting  parts,  return  the  eayes  to  U 

iog,  eo  as  to  ayoid  the  lia\£  ga\Ae. 

Po  wnlag  reeommenda  ihe  Itati^ii  aVjV^  ^  ^^  x^^^it^  \MiSQ^AS»&L  xaodt 

meetic  purpoaea.     He  aays  -.  "  11  \a  «^  «^.l\^  -T^XsiOsiXiaa  «^\^«jaL^  ^pss* 
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r  the  eyes  of  the  painters  of  more  modem  Italy,  as  it  is  admirably  adapted 
harmonize  with  general  nature,  and  produce  a  pleasing  and  picturesque 
ect  in  fine  landscapes,  retaining  more  or  less  of  the  columns,  arches,  and 
ler  details  of  the  Roman  style ;  it  has  intrinsically  a  bold  irregularity,  and 
*oiig  contrast  of  light  and  shadow,  which  giye  it  a  peculiarly  striking  and 
inter-like  effect.'* 

So  many  appliances  of  comfort  and  enjoyment,  suited  to  a  warm  climate 
»pear  in  yillas  of  this  style,  that  it  has  a  peculiarly  elegant  and  refined  ap- 
sarance.  Among  these  are  the  arcades,  forming  sheltered  promenades  and 
3autiful  balconies  projecting  from  single  windows,  or  from  connected  rows 
*  windows,  which  are  charming  places  to  enjoy  the  cool  breeze,  as  they  ad- 
it of  fanciful  canopies  or  awnings  to  shelter  one  from  the  sun. 
The  windows  are  bold  and  well  marked  in  outline,  being  either  round- 
ched  at  the  top,  or  finished  with  a  heayy  architraye.  All  these  balconies,  ar- 
ides,  etc.,  are  sources  of  real  pleasure.  Our  warm  seasons  of  the  year  are 
lite  equal  in  eleyation  of  temperature  to  the  summers  of  the  South  of  Europe, 
he  Italian  chimney  tops,  (unlike  the  Grecian),  are  always  openly  shown  and 
Bndered  ornamental.  The  irregularity  in  the  masses  of  the  edifice,  and  shape 
f  the  roof,  renders  the  sky  outline  of  a  building  in  this  style  extremely 
•ictuiesque.  A  yilla,  howeyer  small,  in  Italian  style,  may  haye  an  elegant 
Dd  ezpressiye  character  without  interfering  with  conyenient  internal  arrange- 
Mnts,  while  at  the  same  time,  this  style  has  the  yery  great  merit  of  allowing 
dditions  to  be  made  in  almost  any  direction  without  injuring  the  effect  of 
tie  original  structure.  Such  is  the  yariety  of  sizes  and  forms  which  the  dif- 
erent  parts  of  an  Italian  yilla  may  take,  in  perfect  accordance  with  architec- 
oral  propriety,  that  the  original  edifice  frequently  gains  in  beauty  by  addi- 
ions  of  this  description.  There  are  many  houses  erected  eyery  year  by  per- 
ons  of  moderate  fortune,  who  would  be  pleased  to  make  additions  at  some 
obsequent  period,  if  it  could  be  done  without  injuring  the  effect  or  beauty 
f  the  main  building ;  in  consideration  of  this  fact  alone,  the  Italian  is  supe- 
ior  to  the  Grecian  style  for  rural  residences.  The  Castellated  Gothic  may 
larmonize  with  a  rude,  rocky,  hilly,  irregular  surface  of  country,  and  is  ex- 
tressiye  of  repulsion  and  seclusion ;  we  associate  the  style  with  feudalism  and 
he  haughty  Barons  of  the  past. 

The  Tudor,  and  Elizabethan,  require  highly  picturesque  surroundings,  and 
le  used  with  best  effect  in  large  mansions,  expressiye  of  afllucnce  and  reti- 
acy  from  actiye  occupations. 

"  The  English  Cottage,  or  Rural  Gothic,  admits  of  the  greatest  possible  ya- 
iety  of  accommodation  and  conyenience  in  internal  arrangement ;  the  high 
lointed  gables  are  not  only  applied  at  the  two  ends  of  the  main  building, 
i«t  terminate  eyery  wing  or  projection  of  any  size  that  joins  to  the  princi- 
pal body  of  the  house.  The  widely  projecting  roof,  sheltering  the  walls, 
he  gables  ornamented  with  fancifully  caryed  ycrge  board,  and  finial  orna- 
ients,  the  porch,  the  gabled  windows,  the  chimney  shafts,  and  the  orn&- 
oented  gables  being  the  essential  features  of  this  style,  it  18  evident  t\ia.t  \.\i\& 
node  of  buildii?^  is  highly  expressive  of  purpose  for  covintry  leEidenicea  oi 
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ulinost  every  description  and  size.  In  the  simple  form  of  the  cottage  the 
whole  may  be  oonstmcted  of  wood  yery  cheaply,  and  in  the  more  elabonte 
villa  of  stone  or  brick  as  may  be  preferred. "  Downing  highly  reoommeadi 
this  stylo  "as  being  rich  in  picturesque  beauty,  and  harmonious  with  the  tor- 
roundiug  forms  of  vegetation*" 

**  It  may  be  asked  why  the  farmer,  or  small  property  bolder,  should  oonfonn 
to  given  rules  or  modes,  in  the  style  and  arrangement  of  his  dwelling  or  oat- 
buildings  V  It  is  for  the  same  reason  that  he  requires  symmetry,  excellsnoe  of 
form,  or  style,  in  his  horses,  his  cattle,  or  other  farm  stock,  household  fiini- 
ture,  or  personal  dress.  It  is  an  arrangement  of  artificial  objects  in  banuny 
with  natural  objects,  that  costs  but  little  in  the  attainment,  and  when  attained 
is  a  source  of  gratification. 

"  In  the  diversified  features  of  our  country  in  climate,  soil,  surface,  and  po- 
sition, no  one  style  of  rural  architecture  is  properly  adspted  to  the  whole. 
The  Swiss  Chalet  may  hang  in  the  mountain  pass ;  the  i>ointed  gothic  iiity 
shoot  up  among  the  evergreens  of  the  rugged  hillside ;  the  Italian  villa,  with 
its  overlooking  campanile,  may  command  the  wooded  slope,  or  the  open  plain: 
or  the  quaint  and  shadowy  style  of  the  old  English  mansion,  embosomed  is 
its  vines  and  shrubbery,  may  nestle  in  the  quiet,  shaded  valley,  all  suited  to 
their  respective  positions,  and  each  in  harmony  with  the  natural  featorei  bj 
which  it  is  surrounded.-  Nor  does  the  effect  which  such  structures  give  to  thi 
landscape,  in  an  ornamental  point  of  view,  require  that  they  be  more  impo- 
sing than  the  necessities  of  the  occasion  demand.  True  economy  demasds  s 
structure  sufficiently  spacious  to  accommodate  its  occupants  in  the  best  msa 
ner,  so  far  as  convenience  and  comfort  are  concerucd  in  a  dwelliug." 

Ho  who  builds  at  all,  if  it  be  anythiog  beyond  a  rude  or  temporary  shelttf* 
may  as  easily  and  cheaply  build  in  accordance  with  correct  rules  of  architec- 
turs,  as  against  such  rules,  and  it  no  more  requires  an  extravagance  in  cost  or 
a  wasteful  occupation  of  room  to  produce  a  required  effect  in  a  house  of  horn- 
ble  pretensions,  than  in  one  of  profuse  accommodations.  The  attempt  at 
magnificence  is  often  a  failure,  apparent  always  at  a  glance,  and  condemiu  at 
sight  the  judgment  and  taste  of  the  builder. 

The  study  of  architecture  should  not  be  restricted  to  the  male  sex.  A  cele- 
brated architectural  writer,  when  advocating  the  study  of  architecture  bj 
women,  says :  "  It  is  not  in  order  that  they  may  be  able  to  draw  columns,  for 
that  is  merely  the  means,  not  the  end  of  the  pursuit,  that  we  would  suggcft 
the  propriety  of  ladies  applying  themselves  to  what  has  hitherto  never  bceniii- 
eluded  within  the  circle  of  female  acquirements ;  but  that  they  may  thereby 
cultivate  their  taste,  and  ground  it  on  something  less  baseless  and  shifting 
than  mere  feminine  likings  and  dislikings.  And  when  we  consider  how  wide 
is  the  province,  how  influential  the  authority  which  the  sex  are  apt  to  daini 
in  such  matters,  how  much  in  all  that  regards  ornamental  furniture,  and  inte 
rior  embellishments,  depends  on  the  refined  or  trivial  tastes  of  our  fairff 
halves,  it  must  be  acknowledged  that  to  initiate  them  into  such  studies  woulJ 
not  be  an  act  of  perfect  disinterestedness.  Independently  of  its  subsoqwDt 
advantngCRf  the  study  of  tVie  gt«Lmina.T  oivvtc^\\\.<ic\,\5ct^,wc,Vcv<i\hftr  words,  the 
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tmentary  practice  of  architectural  drawing,  would  be  highly  beneficial  to 
e  youthful  pupils,  inasmuch  as  it  affords  an  immediate  application  of  the 
apler  principles  of  geometry,  as  it  forms  the  hand  to  correctness,  the  eye 
scrupulous  examination  of  forms,  and  consequently  implants  habits  of  care- 
1  deliberation  and  attention,  as  well  as  the  seeds  of  taste. 
«« The  improTement  which  within  the  last  fifty  years  has  taken  place  in  land- 
ape  gardening  is,  in  a  great  measure,  owing  to  the  more  general  adoption  of 
le  art  of  sketching  landscapes  from  nature  as  a  branch  of  female  education, 
r  the  study  of  landscape  drawing  by  ladies  has  led  to  the  improvement  of 
indscape  gardening,  why  should  not  the  stu<1y  of  architectural  drawing,  on 
leir  part,  lead  to  the  improvement  of  domestic  architecture  ?  Lawyers  may 
iform  an  architect  of  the  requirements  in  the  arrangement  of  a  court  house ; 
merchants  the  accommodation  required  in  a  store ;  but  I  have  found  in  my 
Kperience  as  an  architect,  that  the  majority  of  ladies  are  better  qualified  than 
le  majority  of  men,  to  suggest  the  fitness  and  arrangement  of  a  dwelling 
Duse,  and  their  taste  in  matters  of  interior  decoration  and  exterior  finish  is 
lost  reliable.    The  first  impression  which  we  ought  to  receive  from  seeing 

dwelling  house  at  a  distance,  is  that  it  is  such.  On  a  nearer  view,  the 
Arts  and  finishing  of  the  exterior  ought  to  convey  to  us  some  ideas  of  the 
asta  of  the  occupant ;  unity  of  style  should  pervade  both  the  exterior  and 
ha  interior.  As  we  enter  the  porch,  these  ideas  ought  to  be  confirmed  by 
he  continuations  of  the  same  general  style  of  taste,  enhanced  in  degree  be- 
muse nearer  the  eye,  and  increased  till  it  culminates  in  the  parlor.  Every 
apartment  in  a  house  has,  or  ought  to  have,  its  particular  use.  Therefore, 
ivery  apartment,  on  being  entered,  ought  to  display  a  marked  character  of 
ityle  with  reference  to  its  finishing  and  furnishing.  Whenever  any  doubt  is 
eft  in  the  mind  of  the  spectator  as  to  the  use  of  an  apartment  into  which  he 
mters,  something  in  that  apartment  must  as  certainly  be  wrong,  as  when  the 
ixterior  of  a  building  conveys  a  &lse  idea  of  its  use,  and  a  human  dwelling  is 
nistaken  for  a  sta1)le  or  a  meeting  house." 

For  the  location  of  a  dwelling  house  on  a  farm,  no  definite  rules  can  be 
l^ven.  The  general  practice  of  locating  them  near  the  road  or  public  high- 
way, whether  the  farm  extends  on  either  side  of  the  road  or  not,  is  a  ques- 
tionable practice.  There  may  be  much  better  building  sites  near  the  center 
)f  the  farm,  where  the  location  of  the  house  and  necessary  out-buildings 
(fould  give  easy  access  to  the  surrounding  fields. 

The  lane  or  private  road  leading  from  the  highway  to  the  house  would 
become  a  line  of  beauty  in  the  hands  of  a  landscape  gardener.  The  site 
selected  for  the  house  should  be  dry,  and  slightly  declimng,  if  possible,  on 
every  side.  The  house  should  front,  or  partially  front,  the  roads  by  which  it 
is  approached.  "  If  a  site  can  be  found  commanding  a  prospect  of  singular 
beauty,  all  other  things  being  equal,  the  dwelling  should  embrace  it.  If  a 
stream,  or  a  sheet  of  water  in  repose,  present  itself,  it  should,  if  possible,  be 
enjoyed.  If  the  shade  and  protection  of  a  grove  be  near,  its  benefits  should 
be  included.  Finally,  any  object  in  itself  desirable,  and  not  em\)axtamTi!|^\A 
the  main  purposes  of  the  dwelling  and  its  appendages,  ahoxiVd.  \)^  VQ!(^\]kdJ6dL 
and  appropriated,  so  as  to  combine  all  that  is  desirable,  botli  m  Aa^a^Vj  ^^i^. 


aflhet,  H  wan  h  Ik  tWtf,  to  bmIu  «p  k  pvltaat  wbole  fat  a«  Andlrn^ 

OeOanai*  ftrillipwwbh'to  tha  ftdl  oanTmiaiim  of  tba  ftni  Im— t  »i* 
wImb  prapailj  uuuitiiiutod,  add  tA'tiM  omnfint  sad  hadtUdBMi  <af'tti 
liniiil««    Hu  floor  of  Oa  odkr  and  Mldom  ba  onr  Onrf  or  i 
balowtheiatanliiirihaetftlwgi        ~    ~ 
oflt  Honnd  tha  bnHdisg,  ftnufav  a 
U^    niataRueiiMf  babomnded  byawallofiii 
of  Uili^  or  fbi^  dtgneii  oorarad  wtth  tn£   naob^tooUoBtottMHiftllpi 
la  Iti  UtbUitT  to  get  o«t  of  ndar,  InwUdicHBtttaBa  •iMdaMlat'li   - 
nJadof  ulitoajpwadilagttetffeBthML  '  ' 

Odbn  dKmldalmjvkftTCflbon  of  ooncrataoaaent,  water  lime,  (and  uhI 
gnnl,  ia  aadi  pnporttaii  aa  to  iaaua  a  Ann  asd  ttoie  like  pavnDent  nw 
thaaBttraania.  bitiieaiDatniGtbmaf  tba  oallar  wklla  (which  Hbonld  h«nr 
rtoM  work  Ud  in  caBunt  m  oUtar  mortar),  tbo  Ibotii^  or  bsse  couree  eliouM 
balaldaoaatopn^eotdzlMliaabajoiidtltaoDtoldofkcoof  tbe  nail.  It  li 
Mid  that  tha  Mge  thna  fonnad  vIU  prerent  nrta  ftoai  burifowing  nnder  tbr 
wall^  aa  thdr  akHI  In.  angbieeiliig  doM  not  fadoda  pa«siag  artmoA  neb 


ObDbib  riwald  ba thomqgjilj  nntflatad.    At  leaat  oif  Hun  in  tbr  «mi^ 
neot  of  the  ddamflfa  of  tha  aopontraotan  abogld  b«  extended  dowo.  ud    ■ 
opMtfaitothecellir.    (nAnB^ahonld'alwBjBbalocatadbetwmntheroMiA  1 
if  practicftble,  in  preference  to  placing  tbem  in  the  ext«rioi  mtUa.    Tht  tt     ' 
Tkntages  are ;  first,  the  chimney  tops,  instead  of  passing  thioagti  the  rotrf  it 
the  e&Tes,  or  lowest  part,  are  bronght  out  at  the  ridgc  of  the  root,  or  nfar  it, 
avoiding  the  necestdty  of  tall,  nniightly  tope,  and  the  great  care  aeixmuj  b> 
prerent  the  loof  from  leaking  aroaad  tbem ;  secondly,  the  wumth  of  the 
interior  chimney  is  difibaed  in  the  dwelling,  and  the  draft  will  be  atna|BT 
than  it  wonld  be  If  one  side  of  the  flae  were  exposed  to  the  cold  air. 

Dining  rooms  and  kitchens  in  city  houses  are  often  arranged  in  the  baM- 
ment,  baring  the  floor  below  the  snrftce  of  the  gronud.  They  are  nnirv- 
sally  disliked,  bat  ure  a  necessary  eril,  that  should  only  be  endured  ■ 
crowded  cities. 

The  wood  honse  should  be  placed  so  as  to  be  of  easy  access  &om  (ti 
kitchen.  Cellars  should  never  be  used  fur  the  storage  of  wood,  aa  tha  salt 
and  other  insects  contained  in  the  wood,  wonld  soon  find  their  way  toeniT 
port  of  the  house. 

The  water  closets  should  be  arranged  under  the  covering  of  the  wotd 
houK,  oad  carefoll^rentilatcd.  Waste  water  from  the  kitchen  and  lansdir 
sbonld  never  be  altbwed  to  flow  over  the  surface  of  the  ground  near  thi 
dwelUng,  but  should  be  conducted  in  underground  drains  to  a  cen-pool,  v 
to  the  manure  pit  at  the  bam. 

The  printdpal  outbuilding  on  a  Ann  is  the  bom,  and  soma  fiumen  pv 

more  attention  to  the  conttmction  of  this  building,  for  the  comfort  of  tbrir 

lionei  and  cattle,  than  they  do  to  the  one  containing  their  wivea  and  <AA- 

(frBo—whidi  is  ail  right,  ao  fu  aa  %e  ^itm  «»&  t&x&i  v%  isxaiatod.   Qe 
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size  and  arrangement  of  the  bam  will  be  regalated  by  the  extent  of  the  him, 
and  should  be  of  suflcient  capacity  to  properly  receive  its  stock  and  pro- 
ducts.   It  should  be  placed  at  a  conyenient  distance  from  the  dwelling,  but 
never  in  such  close  proximity  as  to  overshadow  it  by  its  huge  proportions,  or 
to  annoy  the  inmates  by  inhaling  its  odors.    The  land  should  decline  from 
north  to  south.   If  a  basement  is  obtained,  a  portion  may  be  used  for  cattle 
stalls,  sheep  folds,  etc. ;  other  parts  for  vegetable  cellars.    On  large  farms, 
wings  should  extend  from  the  main  building  at  each  end  toward  the  south, 
forming  with  the  main  building  three  sides  of  a  hollow  square,  the  south  or 
fourth  side  left  open  to  the  pasture.    These  wings  may  be  cattle  sheds,  or 
buildings  of  two  stories,  having  the  lofts  for  the  storage  of  fiurm  implements. 

The  stable  for  horses  should  be  on  the  principal  floor ;  a  passage  should  be 
left  at  the  head  of  the  stalls,  well  lighted  and  ventilated ;  the  floor  made 
water-tight,  and  the  water  conducted  from  the  stalls  to  a  cistern  in  the 
basement 

The  balloon  frame  is  recommended  not  only  for  the  construction  of  dwel- 
ling houses,  but  also  for  the  largest  barns,  except  that  in  barns  it  will  be 
necessary  to  construct  a  frame  work  of  timber  to  support  the  purlins  of  the 
roof  and  beams  of  the  bays.  All  other  parts  constructed  on  the  balloon  frame 
principle  will  be  stronger  and  more  durable  than  by  the  old  method  of 
framing. 

€k)od  water  and  a  plenty  of  it,  is  of  prime  necessity  to  the  farm  house  and 
cattle  yard.  For  the  first,  prepare  a  filtering  astern  and  use  the  rain  water ; 
or  if  a  spring  or  brook  is  near,  use  the  hydraulic  ram.  For  the  cattle  yard  a 
wind-wheel  attached  to  a  well  pump,  in  many  places,  will  accomplish  the 
desired  object. 

On  the  subject  of  color,  which  should  be  given  to  fieurm  buildings,  much 
has  been  said  and  written.  Downing  ridicules  our  white  houses  with  their 
green  blinds,  and  in  our  eagerness  to  remedy  this  glaring  defect,  we  have 
gone  to  the  other  extreme,  the  darkest  shades  of  drab  relieved  or  intensified 
by  deeper  shades  of  brown,  make  some  of  our  houses  appear  as  if  draped  in 
mourning.  A  medium  should  be  obtained  between  these  two  extremes.  Some 
light  neutral  tint,  or  drab  color,  fawn,  lavender,  or  light  russet,  relieved  by  a 
deep  shade  on  the  cornices  and  trimmings  generally.  The  contrast  should 
not  be  too  violent  between  the  color  of  the  body  of  the  house  and  its  trim- 
mings and  adornments. 

It  has  been  said  that  the  color  of  the  farm  house  should  harmonize  with 
the  colorings  of  its  surroundings.  If  the  white  house  and  green  blinds  har- 
monize with  the  verdure  of  spring  and  summer,  what  effect  has  the  same 
colors  contrasted  with  the  russet  of  autumn,  or  the  whitened  landscape  of 
winter  ?  We  should  have  a  compromise  iu  the  fixed  color  of  the  building, 
to  harmonize  as  far  as  possible  the  changing  colors  of  its  surroundings.  If 
white  harmonizes  with  the  snow-clad  landscape  of  winter,  then  a  house 
painted  bright  green  would  harmonize  with  the  vendure  of  sunmner.  The 
Taried  hues  of  an  autumn  landscape  harmonizes  with  tlie  Tie\xtt«\  \.Vol\a  «q^- 
gested,  and  such  tints  are  more  appropriate  to  summer  and  mntAX  X^qsa.  t 
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green  or  white  house.    A  house  painted  green  would  appear  ridlcolous.    A 
white  house  may,  for  the  reason  giyen,  be  made  a  subject  for  ridicule. 

Architecture,  yiewed  as  an  art  of  taste,  or  practically  considered,  is  so  im- 
portant and  comprehensiye,  that  yolumes  would  be  requisite  to  do  it  justice. 
I  haye  endeayored  to  bring  to  your  notice  the  leading  principles,  and  iisTe 
(tediously,  perhaps,}  giyen  you  my  yiews  of  construction  in  detaiL  The 
principles  set  forth  will  apply  to  school  houses,  churches,  or  other  public 
buildings.  Fitness,  purpose  and  style  are  words  easily  remembered,  and 
may  be  reduced  to  the  single  thought,  utility. 

DisonssiOK. 

Flagg — What  style  of  architecture  is  most  appropriate  to  our 
Illinois  prairies? 

Van  Osdel — I  think  Rural  Gothic  or  Italian  appropriate  to 
our  landscape.  A  plain  landscape  requires  a  plain  house.  HOIb 
and  valleys  and  pointed  trees  may  excuse  the  Pointed  Gtothic 
The  objection  to  G-othic  is  that  you  must  have  the  bed  roonu  in 
the  roof.  A  two-storj  Gothic  does  not  appear  well,  so  we  haye  a 
half  story.  I  should  prefer  a  very  subdued  Gothic,  if  any,  on  the 
prairies,  but  like  the  Italian  better. 

Whitney — ^How  about  the  French  or  Mansard  roof? 

Van  Osdel — It  is  applied  generally  to  buildings  in  the  ItaiiaB 
btjle.     It  is  very  fashionable. 

Warder — How  would  it  look  in  the  country  i 

Van  Osdel — If  a  little  broken,  it  would  look  very  well. 

Whitney — Which  is  the  French  or  Mansard  roof? 

Van  Osdel — The  concave  roof  is  an  American  invention.  The 
French  roofs  are  generally  straight. 

Gregory — 1  have  amused  myself  planning  houses  a  good  deal, 
especially  of  the  octagon  form.  Oar  ideas  of  beauty  are  largely 
associated.  A  house  in  itself  would  hardly  be  regarded  as  beaa- 
tiful.  I  never  knew  but  one  that  would  stop  me  to  look  at  it: 
that  was  a  church  in  the  Grecian  style,  without  steeple,  and  de- 
pending on  color  and  form  alone  for  its  beauty.  But  a  house  is 
more  interesting  than  a  landscape.  It  attracts.  I  have  analyzed 
my  own  feelings,  and  believe  it  is  the  associated  idea  of  comfort, 
convenience,  etc. 

I  like  a  verandah  across  the  front  of  a  house  exceedingly.     Mv 

heart  warms  towards  the  men  who  build  them.     Broad  eaves  are 

also  attractiye,  and  add  to  the  expression  of  a  house.     The  most 

expreebive  to  me  are  tbo  old  T>w\.e\v\\o\5A^'i  ow.  >^vfc 'S:vAvi^^^  with 


eir  "  stoops,"  which  resembled  a  room  with  a  side  of  it  left  out, 
id  old  chestnut  trees  and  lawns  in  front. 

Dr.  Wabdee — I  would  inquire  as  to  the  best  method  of  drain- 
^e.  A  cement  floor  holds  dampness,  and  it  is  necessary  seme- 
mes to  drain  the  walls.  I  put  broken  stone  under  mj  wine 
Bllar  wall,  and  found  I  caught  a  good  deal  of  water  b;  that 
leans — enough  for  a  two- inch  tile  to  carry  away. 

Van  Osdel — We  have  bad  drainage  in  our  city.  We  dig  a 
ellar  as  deep  as  we  dare,  then  put  down  tile  around  the  wall,  and 
ement  over  all.    The  best  thing  is  to  cement  the  outside  of  the 

WnrrNBY — Is  the  balloon  frame  well  tested  ? 

Van  Osdel — I  have  built  them  thirty  years  in  Chicago,  and 
hink  them  a  great  deal  stronger  than  any  other,  and  more  easily 
•epaired. 

Whiiney — In  the  east  the  boards  on  a  barn  roof  fifty  years  old 
wrere  found  entirely  meted  oft'.  How  long  will  nails  last  in  bal- 
loons? 

Yan  Osdel — Pins  and  tenons  rot,  too ;  but  we  must  look  out 
for  decay.     Perhaps  galvanizing  iron  hails  would  be  an  advantage. 

The  Chairman,  the  Rev.  George  Whitney,  made  some  closing 
remarks  expressive  of  his  gratification  during  the  course  now 
slosiDg,  and  exhorting  the  young  men  whom  he  saw  in  attendance 
'o  have  a  laudable  ambition,  which  would  ennoble  their  lives, 
^hetlier  on  the  farm,  in  the  shop,  or  wherever  their  lots  might  be 
wast.  Dr.  Gregory  expressed  his  gratification  at  the  attendance 
ind  at  the  interest  expressed,  and  the  Convention  then  adjourned 
ttW  die. 
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Another  conrao  of  Agricnltural  Lectures  and  Discneeiona  vu 
held  lit  Oentralia,  January  24lh,  25tb,  26th  and  27th,  1S7C.  The 
citizens  of  the  place,  including  iho  Rev.  I.  W.  Mahao,  antl  Bnr- 
den  Piillen,  Esq.,  resident  truatees  of  the  University,  exerted 
themaelves  to  make  the  Convention  a  bucccgs.  Keeder's  flail 
was  furnished  for  the  use  of  the  Convention.  The  Ceniralia  Sm- 
tinel  called  public  attention  to  the  inaportanco  of  the  gathering, 
and  the  reealt  was  a  convention  of  a  large  number  of  the  wide- 
awake farmers  of  Marion  and  the  adjacent  counties. 

Among  those  in  attendance  were  the  followine  : 

A.  M.  Brown,  Villa  Ridge;  G.  L.  Brnntun,  Centralia;  Wm. 
Burton,  Centralia;  N.  P.  Ooltron,  Centralia;  J.  C.  Cooper, Cen- 
tralia; A,  P,  Oroeby,  Centralia;  W.  II.  Cullimore,  Centralia; 
Samuel  Davis,  Irvington ;  Prof.  Dewey,  Irvington  ;  Lewis  Eli- 
ridge,  Centralia;  W.  C.  Flagg,  Moro  ;  J.  W.  Fletcher,  Central!*; 
L.  Fonts,  Irvington;  S.  A.  Frazier,  Centralia;  Prof.  French, 
Irvington  ;  H.  C.  Freeman,  South  Pass  ;  C.  R.  Fuller,  Centralia: 
John  Gall,  Central  City ;  J,  M.  Gregory,  Champaign  ;  V.  Gmbb, 
Centralia;  Dr.  Hay,  Centralia;  J,  L.  Ilallam,  Centralia;  E.  S. 
IluJl.  Alton  ;  S.  W.  Leonard,  Centralia ;  I.  W.  Mahan,  Centralia; 
P.  McCulloiigh,  Centralia ;  H.  H.  Means,  Centralia ;  J.  B.  lljen, 
Centralia;  G.  H.  Pernne,  Centralia;  Mrs.  B.  L.  Perrine,  Cs"- 
tralia ;  B,  Pullen,  Centralia;  Thomas  Quick,  Irvington;  D.  0. 
Beeder,  Centralia  ;  C.  T.  Riley,  St.  Louis  ;  W.  H.  Rnssell,  Sm- 
dova! ;  Prof.  S.  W.  Shattuck,  Champaign  ;  Prof  A.  P.  Stuart, 
Champaign;  C.  E.  Townsond,  Centralia;  A.  Tufts,  Centralial 
Jabez  Webster,  Centralia;  Mrs.  S.  B.  Weld,  Centralia;  1.  H. 
Wilson,  Sandoval. 

Dr.  J,  M,  Gregory  repeated  his  lecture  on  "OrnamentatioDw 
Grounds"  on  the  evening  of  January  24:th. 

Oa  the  morning  of  the  25th,  A.  P.  Stuart,  Professor  of 
relical  and  Applied  CUemvelfs  in \)iie^wiet«A'3, delivered 
(are  on 
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THE  OBGANIO  MATrSB  OF  SOILS. 

The  subject  that  has  been  assigned  to  me  is  Agricultural  Chemistry ;  but 
this  is  a  very  comprehensive  theme.  It  includes  many  questions,  either  of 
which  would  require  a  long  essay  to  discuss  it  properly.  I  have  found  it 
necessary,  therefore,  to  confine  my  remarks  to  one  of  the  many  subjects  in  this 
wide  field,  and  beg  to  call  your  attention  to  the  origin,  composition  and  prop- 
erties of  the  vegetable  matter  of  soils. 

The  limited  time  hitherto  enjoyed  for  making  mechanical  and  chemical 
examinations  of  soils  in  this  State  will  prevent  so  thorough  a  discussion  of 
the  subject  as  is  desirable ;  nevertheless  a  beginning  can  be  made,  and  a  more 
thorough  investigation  be  left  for  the  time  when  further  experiment  in  the 
laboratory  and  the  field  shall  have  taught  us  far  more  than  we  now  know  of 
what  it  is  possible  to  learn  in  this  field  of  research. 

One  of  the  most  noticeable  features  of  soils  generally,  and  particularly  of 
soils  in  certain  parts  of  this  State,  and  of  neighboring  ones,  is  their  dark 
color  and  the  great  depth  to  which  it  extends,  often  four  or  five  feet,  and 
sometimes  more,  though  on  the  average,  perhaps,  about  a  foot.    This  is  due 
in  general  to  the  decay  of  different  forms  of  vegetable  and  animal  life,  that 
have  flourished  on  the  earth's  surface ;  but  in  the  soils  of  the  Western  States, 
partly  also  to  the  charred  remains  of  plants  produced  by  the  frequent  burn- 
iDg  over  of  the  prairies.    It  constitutes  generally  from  one  to  two  per  cent, 
of  a  well  dried  soil,  seldom  more  than  five  or  six,  but  sometimes,  as  in  peaty 
soils,  it  rises  to  sixty  or  seventy  per  cent.    A  soil  from  Livingston  county, 
this  State,  gave  between  ten  and  eleven  per  cent.,  while  one  from  Union 
county  gave  little  more  than  one-fourth  of  that  quantity.    The  small  per 
cent,  of  organic  matter  in  soils  generally,  notwithstanding  they  may  have 
borne  a  luxuriant  vegetation  hundreds  and  thousands  of  years,  teaches  that  it 
does  not  increase  much,  except  in  certain  localities ;  and  were  it  not  for  yearly 
accessions,  it  would  soon  cease  to  exist,  and  our  soils  would  revert  to  their 
primitive  state.    Under  certain  circumstances,  however,  the  waste  of  organic 
matter  would  go  on  with  extreme  slowness,  and  its  entire  destruction  and 
removal  from  the  soil  would  be  prolonged  almost  indefinitely.    A  heavy 
dayey  soil,  retentive  of  water,  and  in  whose  pores  air  circulates  with  diffi- 
colty,  if  at  all,  would  withstand  the  decomposition  of  its  organic  matter  much 
longer  than  a  porous  sandy  soil.    Such  clayey  soils  are  often  seen  on  the 
prairie,  and  as  might  be  expected,  they  are  rich  in  organic  matter,  because 
their  nature  is  unfavorable  to  decomposition.    In  addition  to  their  clayey 
nature,  soils  are  often  low  and  marshy,  a  condition  suited  to  rapid  growth, 
bat  slow  decay,  and  consequently  to  an  accumulation  of  vegetable  matter. 
This  is  often  increased  by  other  portions,  swept,  during  rains,  from  the 
higher  to  these  lower  parts  of  the  prairie.    In  all  such  cases,  unless  the  con- 
ditions of  decay  could  be  made  more  favorable  by  drainage  or  other  means, 
the  entire  dissipation  of  organic  matter  would  require  a  very  long  time. 

The  comparatively  great  depth  to  which  it  extends  suggests  at  onco  tli^ 
fffeat  length  of  time  during  which  these  prairies  must  have  b%eix  co^et^  -^VXi 
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n  luxuriant  vegeUtiou,  and  peopled  b;  auioinlti  of  an  earlier  geologic&l  age, 
B  of  which  have  often  been  deposited  and  preserved  togethef. 
Within  little  more  thuu  a  year  two  Luge  akcletonB  of  an  extinct  species  (Ibt 
maatodon  probably)  have  bceu  found  in  this  State,  some  three  or  foitr  feel 
betkeatb  the  surface,  one  is  Vermilion  county,  and  the  other  in  DaPagc 
county.  The  depth  of  these  skeletons  indicates  a  gradual  accumuUtion  of 
organic  and  other  matter  in  the  places  where  tbej  were  fouiid.  Quitf 
recently  Huottacr  is  naid  to  liavo  been  found  in  JoDavies:;  count;,  at  a  gmiei 
depth  beneath  the  Hurfacc. 

It  is  well  to  hare  a  clear  conception  of  the  origin  of  bumas  or  veget^lc 
mold  (for  we  shall  use  these  terms  aynonymously)  and  of  its  telDttoa  to  Trg 
ctablo  growth,  for  there  can  he  no  doubt  that  the  fertility  of  a 
a  large  measure  to  this  substance.  The  conditions  of  decay  are  mainly  three, 
beat,  maisturo  and  free  oxygen.  The  absence  of  either  of  these  iutbe  piapn 
degree  would  render  the  others  for  the  most  part  inoperative.  It  is 
known,  for  instance,  that  vegetable  or  animal  matter  cannot  decay  t 
frozen,  however  mucb  oxygen  and  moisture  may  be  present.  Nor  can  deaj 
be  induced  iu  the  absence  of  moisture,  though  aided  by  a  tropical  temper 
atoro  and  an  abundance  of  o.vygen.  Perfectly  dry  wood  may  be  kept  Itoa- 
sands  of  years  with  bat  tittle  if  any  appreci&ble  cLmnge.  The  same  is  true  of 
tfaOTongbly  dried  animal  matter.  Nor  can  decay  be  induced  by  n 
ordinary  temperature,  without  free  oxygen.  Of  this  we  have  an  examploii 
the  preservation  of  canned  fruits,  the  secret  of  which  con.'iists  mainlj  ii 
eicloding  atmoBpherlc  oxygen  from  the  fruit  in  the  can.  Pruit  has  been  Him 
preserved  many  year^  without  loss  of  its  original  freshness  and  fliiT 
is  difficult  to  say  how  long  it  might  not  be  preserved  with  the  same  tCMilt 
Sometimes  by  geological  changes  the  surface  of  a  country  becomes  depreacd 
and  covered  with  deposits  many  feet  in  thickness,  to  the  almost  entire  exda- 
sion  of  air  from  the  former  soil.  Under  such  circumstances  the  organic  inti- 
ter  remains  with  little  change  for  a  great  length  of  time.  Of  late,  trhilt 
sinking  a  coal  shaft  at  Urbana,  a  layer  was  struck  some  eighty  feet  bclo» 
the  surface,  rich  in  compact  peat-like  miitter  intermixed  with  shells,  shoniiig 
that  it  had  once  been  the  surface  soil.  nnd.  probably,  a  marsh.  Organic  mil- 
ter under  such  conditions  cannot  decay.  It  may  become  more  dense  ondtf 
pressure  and  assume  in  time  the  nature  of  coal,  evolving,  it  may  be,  mow  « 
less  carburetted  hydrogen,  but  decay,  in  the  proper  sense  of  the  term,  reqmw 
the  combined  action  of  ail  the  above  mentioned  agents ;  and  wlien  vegvuWf 
organisms  without  life,  whether  in  the  form  of  foliage,  branches  or  trunki  <J 
trees,  or  of  grasses,  rushes,  etc.,  arc  exposed  to  such  action,  tbey  absorb  ui> 
gen,  evolve  carbonic  acid  and  water,  and  pass"  gradually  into  a  dark  !"■ 
bonaceous  mass,  which  has  been  called  by  different  names,  having  rcfertw 
partly  to  different  stages  of  decomposition,  and  partly  to  the  diffcreot  «>■ 
stances  eliminated  from  it,  but  whicb,  under  the  continued  action  oflW 
agents,  is,  in  the  end,  wholly  resolved  into  water,  carbonic  acid,  ammonis  '^  I 
the  inor^nia  saltB  found,  more  or  low,  in  oil  plants— in  a  word,  into  tl 
called  finul  products  of  t\io  decay  ot  4\\aQuna.\.iTA'ie%'A^\i\j(idiej. 
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The  intimate  relation  of  humus  to  heat^'moisture  and  free  oxygen  is  shown 
•om  the  fiict  that  the  quantity  of  it  in  a  soil  is  usually  in  the  inverse  ratio  of 
le  activity  of  these  agents.  In  a  very  warm  and  humid  atmosphere,  like 
tiat  of  the  tropics,  decomposition  goes  on  so  rapidly  as  to  prevent  any  con* 
iderable  accumulation  of  humus.  The  destruction  of  organic  matter  is  as 
apid  as  its  growth.  For  this  reason  we  seldom,  if  ever,  find  peat  within  the 
Topics,  except  on  the  sides  of  mountains,  where  the  temperature  is  low. 
Neither  Brazil,  nor  the  low,  swampy  country  of  the  LaPlata,  furnishes  peat ; 
•at  further  south,  where  the  temperature  is  lower,  at  about  the  45  deg.  of 
ititode,  and  further  still,  as  in  Terra  del  Fuego  and  the  Falkland  Islands,  it 
s  found  in  abundance.  The  same  is  true  north  of  the  equator.  Peat  is 
arely  found  in  the  valleys  of  the  south  of  France  and  Spain ;  but  further 
lorth,  in  England,  Ireland  and  Holland,  it  occurs  in  immense  quantities. 
)ftcn  within  the  limits  of  a  single  country  or  State,  the  different  climatic 
onditions  are  indicated  in  the  variable  quantity  of  vegetable  matter  con- 
aincd  in  soils.  Soils  in  the  northern  and  southern  parts  of  France  differ  in 
heir  quantity  of  organic  matter.  Even  in  our  own  State  we  should  expeot, 
)n  general  principles,  to  find  soils  (in  other  respects  similarly  conditioned)  in 
;hc  northern  part  somewhat  richer  in  organic  matter  than  those  in  the  south- 
ern. It  has  already  been  stated  that  a  soil  in  Livingston  county  contains 
learly  four  times  as  much  organic  matter  as  one  in  Union  county.  But  since 
regetable  matter  varies  from  local  as  well  as  from  general  causes,  one  cannot 
iraw  general  conclusions  from  a  few  experiments.  When,  however,  the  soils 
}f  the  State  shall  have  been  thoroughly  studied  in  reference  to  this  question, 
i?e  shall  be  surprised  if  they  do  not  conform  to  the  general  law. 

But  is  this  vegetable  matter  of  any  value  as  a  constituent  of  the  soil  in  the 
rrowth  of  crops?  Most  assuredly  it  is.  Both  in  its  composition  and  phy- 
^ical  properties  it  is  admirably  suited,  in  proper  quantity  and  with  proper 
reatmcnt,  to  increase  the  fertility  of  soils. 

In  the  first  place  it  contains  the  elements  necessary  for  the  growth  of 
plants ;  and  what  is  peculiarly  advantageous,  is,  that  it  is  in  such  a  condition 
IS  to  become  available  gradually  as  the  wants  of  plants  shall  require. 
Were  all  the  organic  matter  of  the  soil  to  be  converted  at  once  into  available 
plant  food,  then  plants  would  have  an  abundance  at  one  stage  of  their 
^owth,  but  might  be  scantily  supplied  at  a  later  and  not  less  important 
period  of  their  development.  Besides  the  conversion  of  this  vegetable  mat- 
ter into  food  takes  place  mostly  in  the  warm  season,  at  just  the  time  when 
wanted  by  plants,  while  in  the  cold  season  it  remains  locked  up  and  not  lia- 
ble to  waste.  This  is  one  of  those  beautiful  arrangements  in  the  economy  of 
nature,  where  means  are  not  only  adapted  to  ends,  but  carefully  husbanded 

until  needed. 

If  we  examine  this  organic  matter  in  its  different  stages  of  decomposition, 
we  find  not  only  carbon,  oxygen,  hydrogen  and  nitrogen,  Ijut  also  more  for 
less  of  the  alkalies,  potash  and  soda,  and  of  the  alkaline  earths,  lime  and 
magnesia,  together  with  iron,  phosphoric  and  silicic  acids — &x\bs.t^iic^^  '^XjiOa. 
constitute  the  subaiantJal  part  of  the  food  of  plants,    l^ow  t\ie  Te\«b,\.Vi^  ii^xir 
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titles  of  some  of  thsae  elementi  vary  aomuirhat  iu  the  progress  of  deca;,  tbu 
per  cent,  of  carbon  and  nitrogen  generally  increasing  in  proportion  to  thai  of 
oxygen  and  hydrogen;  that  is,  in  decay,  the  oxygen  and  hydrogen  asiape 
more  rapidly  than  the  carbon  and  nitrogen.  Moreover,  from  expeFimenti 
madu  ou  eoiU  in  dltfcrent  parts  of  Earope,  the  interesting  resalt  has  bwo 
obtained,  that  the  weight  of  nitrogen  to  that  of  carbon  in  the-  humus  of  samt 
soils  is  as  1  to  5 ;  in  others,  as  1  to  0.  1  to  1 2,  and  soiuetimea  as  1  to  SI.  Tbr 
northern  soils  indicate  a  Ui^r  proportion  of  carbon  to  nitrogen  than  tte 
Eouthern  ones.  In  some  of  the  soils  of  Ucotland,  for  instaaos,  we  find  Ibe 
ratio  of  nitrogen  to  carbon  as  1  to  15,  I  to  20,  and  1  to  23  ;  while  in  tUoM  (l( 
Soatbero  Germany  it  ie  as  1  to  S.  The  influence  of  climate  is  apparent  a 
theae  nuoibere.  The  coni  temperature  of  Scotland  is  less  lavorable  to  dec*; 
than  the  warmer  one  of  Southern  Gei'many.  But  the  most  remarkahla  fact 
Indicated  by  these  numbers  is  the  enormous  quantity  of  nitrogen  in  so 
From  the  per  cent,  of  humus  in  a  soil,  and  the  proportion  of  nitrogen  in  1 
humus,  it  is  easy  to  calculate  the  quantity  of  nitrogen  in  an  acre  of  soil  U 
depth,  for  instance,  nf  ais  inches.  This  quantity  has  been  found  to  vary  it 
the  soils  of  Southern  Germany  from  near  1800  to  0000  pounds.  From  Brfl- 
schneider's  experiments  made  to  ascertain  the  difierent  quantities  of  amow 
nia,  nitric  acid  and  nitrogen  at  different  periods  of  the  growth  of  plaol*  it 
appears  that  an  acre  of  his  soil,  u  foot  in  depth,  never  euntaincd  leas  than  twn 
tons  of  nitrogen,  and  often  considerably  more,  in  consequence  of  ad^tioni 
from  the  atmosphere,  to  be  spoken  of  bereaftoc.  If  those  Boila,  not  r 
ably  rich,  perhaps,  in  humus,  contain  so  mvich  nitrogen,  what  stores  of  it 
most  lit  treasured  up  in  these  deep  dark  soils  of  the  prairie,  capable  of  beiig 
appropriated  bj  the  farmer  to  the  uae  of  his  crops. 

That  the  relative  amount  of  carbon  to  that  of  oxygen  and  hydrogen  should 
increase  in  decay,  accords  perfectly  with  what  takes  place  in  ordinary  Ct 
bustion.  When  wood  or  soft  coal  is  burned,  the  hydrogen,  for  the  moft 
pLirt,  burns  iirat,  producing  flame,  and  leaving  the  unconsnmcd  carbon  it 
form  of  coals  or  coke.  In  the  dark  humua  of  our  »oils,  we  have  tbe  coolaof 
the  nlower  process  of  combustion,  called  decay.  This,  by  oxydation  goijigw* 
in  all  parts  of  the  soil  penetrated  by  air  and  roots,  becomes  a  constant  wnKt 
of  carbonic  acid,  for  the  use  of  plants. 

That  the  relative  quantity  of  nitrogen,  however,  should  increase  in  decif, 
is  certainly  unexpected,  because  of  all  compounds,  thoRC  containing  nttrogtB 
are  usually  most  easily  decomposed,  the  nitrogen  sometimes  combining  n  ' 
hydrogen  to  form  ammonia,  and  aomotimcs  with  gxygen  and  hydrogon  ta 
form  nitric  acid.  According  to  the  experiments  of  Berthollet  and  Saua^tc 
a  decaying  body  .surrounded  by  air  never  emits  free  nitrogen.  If  it  b 
established  fact,  then,  that  the  per  cent,  of  nitrogen  in  humua  is  greatertltt> 
in  the  living  plant,  the  inference  in,  that,  relatively,  nitrogen  in  decay  eseipn 
more  slowly  than  the  other  elements.  In  what  particular  combination  i' 
cxisia,  it  may  be  difficult  to  say.  Probably  it  forms  a  part  of  several  diffo 
ent  compounds  evolved  in  the  succesEivo  stages  of  decay,  during  which  ai 
w  Jess  of  it,  according  to  the  varying  conditions,  is  converted  into  ai 
ur  nitric  acid. 
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A  peculiar  property  of  the  nitrogen  of  vegetable  mold  is  Its  inertness.  In 
onseqaence  of  this  property,  it  is  not  food  for  plants,  so  that,  however  rich 
soil  may  be  in  such  nitrogen,  the  crop  can  derive  no  benefit  from  it,  so  long 
s  it  is  in  this  indifferent  condition.  This  seems  at  first  an  objectionable  fea- 
ure ;  but  it  may  not  necessarily  be  so.  The  ends  of  agriculture  may  be,  per- 
laps,  as  well,  or  even  better,  subserved  by  a  difficult  and  gradual,  than  by  an 
asy  and  sudden  conversion  of  so  important  an  element  as  inert  nitrogen  into 
,n  assimilable  condition.  The  conversion  of  unassimilable  to  assimilable  ni- 
rogen  is  going  on  slowly  and  constantly  during  the  season  of  growth  in  the 
mperceptible  wearing  away  of  vegetable  matter  under  the  favoring  influ- 
mces  of  heat,  moisture  and  alkaline  matter  in  the  soil,  so  that  the  inertness 
)f  nitrogen,  by  furnishing  a  gradual,  yet  ample,  instead  of  a  sudden  and  su- 
perabundant supply  of  nitrogen  to  the  crops,  may  be  a  desirable  rather  than 
m  undesirable  property.  Were  the  nitrogen  not  inert,  it  might  be  so  rapidly 
inverted  into  ammonia  and  nitric  acid  as  to  prove  objectionable,  either 
from  excess  of  nutritious  matter  formed  or  from  its  waste.  Even  with  inert 
aitrogen,  it  is  possible  cases  may  sometimes  occur,  where,  under  circum- 
stances peculiarly  favorable  to  conversion,  too  much  nutriment  is  furnished, 
either  for  the  want,  or  for  the  good  of  plants.  Soils  saturated  with  nitrates 
may,  perhaps,  be  an  example. 

Besides,  should  this  inert  nitrogen  fail  to  be  converted  in  sufficient  quan- 
tity for  the  wants  of  his  crop,  as  is  often  the  case  from  unfavorable  condi- 
tions of  climate  and  soil,  the  farmer  can,  by  mechanical  and  chemical  means, 
hasten  the  process  of  decay.  By  keeping  his  soil  loose  for  the  air  to  circu- 
late in,  and  especially  by  adding  some  chemical  agent  to  facilitate  decay,  he 
may  draw  from  this  storehouse  of  nitrogen  an  ample  supply  for  an  abundant 
harvest. 

And  here  experiment  comes  to  our  aid.     If  we  take  a  small  quantity  of  al- 
most any  dark  soil,  mix  it  with  some  fixed  alkali  or  alkaline  carbonate  and 
ignite  it,  we  obtain  ammonia ;  that  is,  we  convert  the  inert,  unassimilable 
nitrogen  of  the  soil  into  plant  food.    If  we  take  another  portion  of  the  same 
soil  and  digest  it  a  little  while  with  water,  then  filter  and  concentrate  the 
filtrate,  we  obtain  a  liquid  which  gives  a  distinctly  alkaline  reaction.    Now, 
these  experiments  teach  us  what  is  probably  taking  place  in  all  our  Moils  in 
summer.     We  have  the  nitrogen  and  the  fixed  alkali,  and  therefore  the  ma- 
terials for  the  formation  of  ammonia.    They  teach  us,  moreover,  what  to  do 
in  case  the  process  goes  on  too  sluggishly.    If  the  alkali  of  the  soil  be  insuf- 
ficient for  the  work,  a  little  more  should  be  added.    This  is  done  when  the 
farmer  limes  his  soil,  or  spreads  wood  ashes  over  it.     He  not  only  furnishes 
food  of  a  certain  kind  to  his  plants,  but  also  the  means  of  converting  the 
elements  of  his  humus  into  other  and  equally  necessary  kinds  of  plant-food. 
The  same  effect  is  produced  by  burning  stalks  and  stubble  on  the  field.   Here 
the  ashes  serve  the  double  purpose  of  food  for  the  future  crop,  and  of  con- 
Terting  the  inert  nitrogen  of  the  soil  into  ammonia.    In  so  far  as  the  atubbV^ 
is  only  charred,  it  becomes,  for  the  moat  part,  wortbless  foT  \>oV]ii  ^«^  '^'QX- 
poses.     Bat  this  practice  of  burning  stubble  on  tbe  fteVd,  aVt\xo^QL|^«dn  ~ 
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tngeoua  in  several  respects,  tends,  when  long  continued,  to  injare  the  soil.  11 
constantly  dimlnuhofi  the  vegetable  matter  without  making  an;  proTi«ioii 
for  its  replacement,  and  the  end  of  such  practice  would  be,  unlcas  mnclt  at 
same  (ither  vegetable  manure  be  added,  tltc  impoverishment  of  the  soil,  jmt 
as  a  man,  who  spends  everj  year  more  than  his  income,  would  become  in  t\u 
end,  bonknipt.    It  would  be  far  better  for  the  soil  in  both  its  nutritivo  and 
phjiicnl  properties,  to  p!ow  in  the  stalks  and  stubble,  especiallj  if  green, 
than  to  let  tbcm  dry  and  then  burn  them  ;  for  in  tluB  way  the  nitrogen,  u 
well  as  the  inorganic  elements,  is  returned  to  the  soil,  making  its  productin 
power,  in  some  cases,  almost  equal  to  what  it  was  before  the  crop.    From  ta 
acre  of  broom-corn  of  average  yield,  it  is  estimated  that  only  some  eijc  hnn 
dred  pounds  are  taken  for  market.    Now,  if  the  green  stalks,  constitulii^ 
the  great  bulk  of  the  crop,  be  plowed  in  at  once  after  harvest,  thej  woiil'l 
benefit  the  soil  far  more  than  if  allowed  to  dry  and  then  be  burned,  that  ii^ 
unless  the  soil  already  contains  an  excess  of  vegetable  mutter,  as  the  nir 
prairie  usually  docs.    In  such  case  the  burning  of  the  stalka  and  stubble  nu;    . 
not  be  injurious,  but  even  beneftcia!  for  a  term  of  years.     When,  howero,   | 
the  quantity  of  rcgetablc  mold  has  been  sufficiently  reduced  for  the  pK- 
posesof  vigorous  vegetation,  a  farther  reduction  of  it  bj  the  ashes  oTte 
plants  which  should  be  used  to  repknish  it,  would  be  injudicious,  aod  Uic 
intelligent  farmer  must  judge,  from  the  condition  of  bis  soil,  what  treabaal 
ia  required  fur  each  particular  case. 

The  frequent  burning  over  of  the  prairie,  in  its  wild  state,  has  undoubtdlj 
prevented  so  great  aa  accumulation  of  vegetable  matter  as  would  otherwi* 
have  been  the  case,  and  if  the  process  had  been  oftener  repeated,  the  quw 
tity  would  have  been  still  less,  especially,  if  instead  of  a  thick,  coinpiil 
swnrd,  and  a  soil  almost  impermeable  to  air,  decay  had  been  aided  hj^i" 
porous  and  permeable  nature  of  our  cultivated  soils.  Then  the  frequent  to} 
dressing  of  ashes  would  have  been  far  more  efficacious,  not  only  in  prtTtit- 
ing  accumulation,  but  also  of  destroying  that  already  in  the  soil.  The  cfiM 
of  burning  what  grows  on  a  soil  is  seen  in  countries  abounding  in  forceU 
like  Sweden,  Northern  Russia,  and  certain  parts  of  our  own  country,  wlicn 
the  wood  is  burned  and  the  ashes  spread  on  the  hnd.  For  several  yean  U>' 
soil  produces  abundantly,  but  after  that  shows  signs  of  c):hauation,  anil  t^ 
quires  renovation  by  manure  or  fallow.  In  such  cases  the  soil  containsUlUi 
if  any,  vegetable  matter.  Theru  arc  no  two,  three  or  four  tona  of  nitrogo 
associated  with  other  kinds  of  plaat'food  on  every  acre  for  the  use  of  tejt 

In  addition  to  the  ammonia  derived  from  the  nitrogen  of  vegetable  nu^ 
a  small  quantity  is  kaown  to  fall  with  rain,  snow  and  dew.  The  eipwi- 
ments  of  Lswes  and  Bretschncidcr  show  that  about  nine  pounds  annually M 
in  this  way  on  an  acre.  This  ammonia  probably  has  its  origin  partly  in  W- 
ganic  bodies  decaying  on  the  soil.  Whether  any  of  it  proceeds  from  li*^ 
trogen  of  the  soil,  is  difficult  to  say.  Vegetable  mold  and  clay  aresotutf' 
lent  absorbents  of  ammoiua  t\i8.l  ^t »  4\fficwLt  to  see  how,  at  ordinary  t«' 
pentarea,  it  could  escape  from  a  amV  iV'i'a  ™  "CttBTO  "KtoWaaaft.    U  wool' 
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m  as  if  a  small  qnaniity  of  atmospheric  ammonia  shoold  be  absorbed  by 
soil,  rather  than  that  any  should  escape  from  it  into  the  atmosphere, 
th  the  yaryiog  intensity  of  cold  and  heat,  it  is  possible  not  only  that  am- 
aia  is  sometimes  absorbed,  bat  also  given  off  at  other  times  by  the  soil 

0  the  atmosphere. 

V.  few  experiments  may  not  be  uninstmctive  here.  A  raw,  black  soil  from 
University  farm,  containing  after  being  dried  four  hours  at  145  degprees 
tigrade,  0.5  per  cent,  of  water,  and  18.13  per  cent,  of  organic  and  other 
atile  matter,  gave  off  daring  ignition  a  current  of  anmionia  distinctly  per- 
itible  by  test  paper  and  smell  ten  or  fifteen  minutes.  Yet,  when  this  soil 
s  treated  with  caustic  lime,  no  ammonia  could  be  detected  with  certainty 
smell,  or  by  test  paper  exposed  ten  or  fifteen  minutes ;  but  when  exposed 
snty  four  hours  in  a  closed  vessel,  the  test  paper  became  blue,  and  some  di- 
e  hydrochloric  acid  placed  above  the  mixture  of  soil  and  lime  in  the  closed 
tsel,  gave,  after  exposure  the  same  length  of  time,  when  evaporated,  chrys- 
3  of  sal  ammoniac,  showing  that  although  the  tests  as  ordinarily  applied 

1  to  detect  ammonia,  still  a  very  small  quantity  is  given  offl  A  raw,  air- 
ed soil,  from  Livingston  county,  containing  8ji^  per  cent,  of  water,  and  10.17 
r  cent,  of  organic  and  volatile  matter,  also  gave,  on  ignition^  a  quantity  of 
monia  easily  detected  by  the  smelL  So  also  one  from  Union  county,  contain- 
I  only  1.55  per  cent,  of  water,  and  2.84  per  cent,  of  organic  and  volatile 
.tter,  gave,  on  ignition,  although  not  quite  so  much,  still  a  very  perceptible 
&ntity  of  ammonia.  Now  it  is  certain  that  some  of  this  ammonia  existed 
eady  formed  in  the  soil.  If  the  whole  of  it  existed  already  formed,  then 
ise  soils,  rich  in  organic  matter,  are  also  very  rich  in  ammonia,  and  should  be, 
they  really  are,  very  fertile;  but  a  part  of  the  ammonia  may  have  been  formed 
ring  ignition  from  the  inert  nitrogen  of  the  humus,  by  the  small  quantity 
free  alkaline  carbonate  in  the  soil,  and  how  much  is  due  to  one  cause  and 
V  much  to  the  other  has  not  yet  been  determined.  These  results  seem  to 
tify  the  conclusion  that  although  under  favorable  conditions  anmionia  may 
&pe  from  the  soil,  still  the  amount  so  escaping  is  extremely  small. 

L  far  more  abundant  source  of  atmospheric  ammonia  is  evaporation.  Ex- 
iment  teaches  when  pure  air  is  conducted  over  moist  soil,  free  from  ammo- 
,  that  some  of  the  nitrogen  of  the  air  combines  with  the  water  and  forms 
monium  nitrite.  The  temperature  at  which  the  experiment  was  made  va- 
1  between  10  and  52  deg.  centigrade,  or  50  and  125  deg.  Fahrenheit.  It 
lid  appear  then,  that  in  the  warm  weather  of  summer,  when  evaporation 
s  on  rapidly,  the  conditions  are  favorable  for  the  production  of  this  com- 
ind. 

lot  the  nitrogen  of  vegetable  matter  not  only  gives  rise  in  decay  to  am- 
lia,  but  also  to  nitric  acid,  and  within  the  lat»t  few  years  the  opinion  has 
led  strength  that  this  is  the  main  source  of  nitrogen  to  plants,  chiefiy  be* 
ie  the  fertility  of  soils  is  greatly  increased  by  an  alkaline  nitrate.  It  is 
I  known  that  in  soils  contaiQing  animal  and  vegetable  matter,  nitre  is 
n  formed.  In  some  countries  the  circumstances  are  peculiarly  fa70i«\A^  l<ot 
production,  audit  accomulatesin  so  large  a  quantity  intbeaoWaa  V>\)«ootnA 
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jiiiiiiiw  la  TOtj  eliaciii&    In  the  flnt  ptaoi^  la  IniinwMi  qvutitr  of  wUn§m 

mUU  la  mrtry  mU  rich  in  hnmo^  Howi  tUa  nitrogen,  at  a  uodemte  t«a- 
panton,  and  with  aaffldant  moiatiin  and  In  otutAct  vitb  an  aUnii,  giTea  ris 
,  duing  daoaj  to  ■mmnnifc  At  a  hlglur  tamperatare,  wicli  tuoiBturo.  free 
OBM  of  ail  and  an  alkali,  aome  of  thla  nitrogen  may  be  oxjdiud  to  idtriit 
add.  It.iapaadl>la,aiBanjbeliaTeb  that  tha nitrogva  of  tbebiuanBitllnt 
ooanrtad  Into  aauBonla,  and  tliattbanitrogaBof'tliia  anaaonU  ii  thsar- 
dtad to.nitilo aeli  Iw  thi* "Vf ft""»ft"<fi 'friljanliilaiiwlliln 'H*r t» ** 
avlaa  of  traiufiiniMttona  batmen  tha  nitngen  of  Ow  homna  and  atfile  tdH 
Tbm  gjKiem  laaidle  of  BratwiiBaMert  eqarimanle,  already  lefbrred  to,  mat 
to  honnonlM  with  tUa  view ;  tot  aooordli^  to  tbem,  rclatlyely  much  anunoDit 
and  Uttle  nltrio  add  w««  fiMind  In  hia  aoU  In  early  spring,  but  as  tbe  tea- 
p«atan  of  the  aeaaan  ioonMad  the  BUrio«dd  increased,  wliile  tbe  anuaiuii 
dlMlnWttil  j  a  Ihot  *"^'— "-g  that  the  incmat  of  tEinperature  was  more  &• 
Tasable  to  the  fonnatlon  of  nitlle  add  thu  of  smmouia,  unless,  inrtM-d.in- 
nenla  vaa fintfimwd and  thin ozjdbnd to  water  and  oitrio  acid,  wbi^ k 
tf  nomaana  laprobable. 

BottUaapUnalton,  althoogh  it  nay  be  traa  in  part,  does  nut  vx^nm^ 
irikals  tent^  te  tte  above  egperimente  taadi  that  during  eommer  the  unl 
^■ant^f  of  idtngan  In  a  adl  InonaM^  partknlftriy  wtaeo  oropa  are  gravfiV'  , 
TUi  increase  of  nitrogen  can  oome  only  from  the  atmosphere,  and  nggMK  - 
that  there  mntt  be  some  other  way  of  forming  nitric  acid  than  that  of  og- 
ling the  nitrogen  of  the  humus,  or  that  of  ammonia. 

The  latest  view  on  this  subject  is  that  ozone  ma;  be  concerned  in  nitrifla- 
tioQ  Under  certain  circumstances  it  is  well  known  that  oxygtn  becontiff' 
dned  with  remarkably  active  properties  It  hud  long  been  nuticed  ttitttit* 
in  places  where  lightning  had  struck,  bad  a  peculiar  smell;  also  that  tlwt>( 
near  an  electrical  machine  in  active  operation  was  similarly  affectediW" 
was  not  until  1840,  that  the  oxygen  set  free  in  tbe  decompositionof  mUtVl 
the  galvanic  current  was  observed  to  have  theaante  smell.  From  thiiil** 
inferred  that  oxygen  itself  was  the  canse  of  th(3  smell,  In  consequence  of  i 
change  which  it  had  undergone;  Further  invest igat ions  seem  to  tetA^ 
this  modification  of  the  properties  of  oxygen  results  from  the  decompc^'!* 
of  common,  or  inactive  oxygen,  into  two  kinds  of  oxygen,  which  boa  tt' 
different  properties,  have  received  the  names  ozone  and  antoxone;  aadHif 
pears  that  tbeae  modified  forms  of  oxygen  are  evolved  not  only  by 
but  more  or  less  in  many,  if  not  all  ordinary  processes  of  oxydation  iidi 
oxydation,  so  that  there  is  always  more  or  less  ozone  and  antoione  in:  ~ 
already  formed,  or  in  process  of  formation,  particularly  in  the  soil,  w 
.warm  weather,  decay  of  organic  matter  is  suppnaed  to  be  accompanied  bfi 
evolution  of  these  agents.  It  may  easily  be  conceived  that  ozon 
inthe  organic  matter,  in  immediate  contact  with  the  inert  nitrogen, 
in  the  beat  possible  condition  fbr  combining  with  rach  nitrogen,  orwilkfl' 
iutrogSBofaaimoiua,otCTeawiQi\hsni\XQ^D.<>fthe  airin  theponteflM 
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bolL  In  this  way  it  is  possible  that  some  nitrogen  in  all  these  different  con- 
ditions may  be  converted  to  nitric  acid ;  and  in  so  far  as  the  nitrogen  of  the 
air  isozydized  to  nitric  acid,  it  is  easy  to  see  that  the  total  quantity  of  nitrogen 
in  the  soil  at  a  given  time  must  be  increased.  It  is  not  easy  to  detect  ozone 
in  a  soil,  because  from  its  energetic  nature,  it  combines  as  soon  as  formed  with 
the  carbon,  hydrogen  and  nitrogen  of  the  soil,  and  thus  disappears,  and  the 
rate  at  which  this  process  goes  on  depends  on  the  varying  conditions  of  tem- 
perature, moisture,  and  nature  of  soil.  Organic  and  alkaline  matter  are  es- 
sential to  nitrification,  and  a  soil  rich  in  these  substances  has  in  so  &r  the 
oonditions  for  producing  nitrates,  and  we  may  add,  for  producing  harvests. 
Such  a  soil  in  the  warm  moist  air  of  the  tropics  would  produce  nitrates  in 
abundance,  in  the  frigid  zones  none  at  all,  and  in  the  temperate  zones  more 
or  less,  according  to  the  variable  amounts  of  heat  and  moisture  suited  to  in- 
dooe  and  carry  on  the  process. 

One  of  the  relations  then  of  humus  to  the  growth  of  crops  is  plain.  It 
famishes  them  with  nitrogen,  which  is  essential  to  their  healthy  development. 
This  is  supplied  in  part  as  ammonia,  and  in  part,  and  pcobably  by  far  the  great- 
er part,  as  nitric  acid,  at  least  in  warm  latitudes  suited  to  its  production.  A 
BB&U  quantity  of  nitric  acid,  as  well  as  of  ammonia,  falls  with  rain  and  snow, 
iboat  three  pounds  to  the  acre  annually ;  and  according  to  the  experiments 
of  Lswes  and  Bretschneider,  the  total  quantity  of  nitrogen  which  annually 
fklU  with  rain,  snow,  and  dew,  does  not  exceed  on  the  average  nine  pounds 
to  the  acre,  while  the  quantity  of  nitrogen  in  a  crop  of  thirty  bushels  of  wheat 
and  its  straw,  is  five  times  that  amount.  It  is  evident  then,  that  the  crop 
most  get  a  large  part  of  its  nitrogen  from  some  other  source  than  the  ammo- 
iiia  and  nitric  acid  which  fall  in  rain  from  the  atmosphere.  This  source  is 
the  organic  matter  of  the  soil.  If  a  soil  contain  no  organic  matter,  it  will  in 
general  be  more  or  less  barren,  that  is,  it  will  be  deficient,  not  only  in  other 
Unds  of  plant  food,  but  particularly  in  nitrogen,  and  to  increase  its  product- 
iveness nitrogen  should  be  added  either  in  the  form  of  organic  matter,  ammo  - 
iiiacal  salts,  or  nitrates. 

That  the  humus  of  the  soil  sustains  an  intimate  relation  to  the  plant  in  the 

^7  of  furnishing  it  with  nitrogen,  is  illustrated  by  the  sugar  beet.     This 

Stable  is  particularly  rich  in  nitre,  at  least  when  grown  in  certain  soils,  in 

fertain  latitudes,  often  so  much  so  as  to  render  it  difficult  and  expensive  to 

Separate  it  from  the  sugar.    But  a  short  time  since  we  saw  at  the  beet  sugar 

^ory  at  Chatsworth,  in  this  State,  crusts  of  sugar  covered  with  a  net  work 

of  nitre  crystals,  and  were  informed  by  the  able  superintendent,  Mr.  Wefer- 

^ng,  that  in  all  his  experience  of  twenty  years  in  the  sugar  factories  of  Ger- 

^ny,  he  had  never  seen  sugar  so  rich  in  nitre  before.    A  specimen  of  third 

^rade  sugar,  from  the  same  establishment,  was  analyzed  in  the  IJniv  ersity 

laboratory,  and  gave  13J^  percent,  of  nitre.    This,  of  course,  has  to  be  sepa- 

^ted  from  the  sugar  before  it  is  fit  for  market,  and  I  need  not  say  that  the 

^paration  is  very  thoroughly  effected,  although  at  considerable  expense,  and 

^Qgar  of  excellent  quality  finally  obtained. 

These  £acts  ar^  exceedingly  interesting  and  instructive.    In  t^i!^  toXi  "^^BiA^^ 
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they  teach  us  that  the  conditions  of  the  soil  are  yery  favorable  for  the  pro- 
duction of  nitre,  too  much  so  for  the  economical  production  of  sugar.  It  'a 
very  probable  that  the  syrups  at  Fon  du  Lac,  Wisconsin,  contain  less  nitre 
than  those  at  Chatsworth.  This  would  be  expected  from  the  lower  tempen* 
ture  there,  even  though  the  soil  be  exactly  similar  to  that  at  ChatswortlL  Soils 
in  the  southern  part  of  this  State,  less  rich  in  organic  matter  than  those  of 
Chatsworth,  would  also  give  syrups  less  rich  in  nitre ;  and  the  soil  at  Cluti- 
worth,  although  now  so  rich  in  organic  and  saline  matters  as  to  render  tbe 
production  of  sugar  expensive,  will  be  greatly  improved  by  a  few  years  cul- 
tivation. As  soon  as  the  excess  of  organic  matter  has  been  removed,  and  the 
soil  thoroughly  subdued,  it  will  doubtless  prove  excellently  adapted  to  beet 
culture,  and  satisfy  all  reasonable  expectations  by  its  returns. 

In  the  next  place  the  nitre  in  the  sugar  must  have  existed  in  the  beet  Bat 
how  came  it  there  f  Only  one  of  two  suppositions  can  account  for  it  Either 
it  must  have  been  absorbed  from  the  soil  by  the  beet,  or  it  must  have  been 
formed  in  the  beet  from  elements  which  had  entered  it  in  some  other  km 
than  nitre.  The  former  is  the  view  generally  entertained  on  this  subject ooC 
only  because  in  decay  nitre  is  formed,  and  is  ready  at  hand  for  absorption  by 
the  roots,  but  also  because  nitrates  added  to  unfruitful  soils  often  greatly  in- 
crease the  vigor  of  vegetation ;  an  effect  which  is  most  directly  and  natonlly 
accounted  for  by  supposing  that  the  nitrate,  or  at  least  the  nitric  acid  be- 
comes food  for  the  plants. 

Still  there  are  some  who  think  it  possible  that  the  nitric  acid  is  formed  in 
the  plant,  that  is,  in  tbe  pores  of  the  leaves.  By  tbe  decomposition  of  the  car 
bonic  acid  in  the  leaf  it  is  thought  thut  ozone  is  formed,  and  that  this  energetic 
ozone  coming  into  contact  with  the  nitrogen  of  the  air  in  the  pores  of  the 
leaf  combines  with  it  and  converts  it  into  nitric  acid,  which  is  absorbed 
within  the  plant.  It  is  scarcely  necessary  to  add,  that  if  this  is  the  way  in 
which  the  nitrogen  of  plants  is  assimilated,  the  nitrogen  of  the  soil  may  haw 
nothing  whatever  to  do  with  the  nutrition  of  plants.  Possibly  there  may  be 
cases  where  plants  have  the  power  of  assimilating  some  nitrogen  directly 
from  the  atmosphere.  At  least  one  cannot  positively  say  there  are  none.  But 
that  all,  or  the  chief  part  of  the  nitrogen  of  plants  is  assimilated  in  this  way 
is,  to  say  the  least,  extremely  improbable. 

Other  kinds  of  food  furnished  also  by  the  organic  matter  of  the  soil  art 
potash,  soda,  lime,  magnesia,  iron,  and  manganese ;  and  here  two  thoughti 
are  naturally  suggested.  First,  for  an  unknown  length  of  time  a  gradual 
transfer  of  the  above  materials  has  been  going  on  from  all  the  lower  parts  of  the 
soil,  and  subsoil  penetrated  by  roots,  to  the  plants  on  the  soil.  These,  as  they 
perished,  have  added  their  annual  installment  of  these  elements  to  the  upper 
layer  of  the  soil,  and  thus  there  has  accumulated  a  supply  sufficient  for  * 
luxuriant  vegetation.  The  soil  is  so  rich  in  these  elements  that  abundant 
crops  of  grain  can  be  removed  annually  from  the  soil  for  a  long  time  witboat 
any  perceptible  diminution  of  its  fertility.  This  is  well  illustrated  by  the 
reports  of  the  farmers  of  tbis  ^Ivilvi  \\x  \^^t,  concerning  the  fertility  of  prairie 
soils.     It  will  be  remembered  l\iv)A.  XAi^n,  lioui  vwa.  wi»\.^^\&  <il  ^  wA.  (Jwin  the 
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iem  part  of  this  State»  an  inyidioiis  comparison  was  instituted  by  the 
e  Geologist  of  Kentucky,  between  the  soils  of  this  State  and  those  of 
tucky.  To  preyent  any  iDJurious  effect  of  such  comparison,  the  testimony 
llinois  farmers  was  sought  with  respect  to  the  capability  of  their  soils, 
in  almost  eyery  instance  the  testimony  was  that  continuous  cropping  fif- 
[,  twenty,  and  eyen  thirty  years,  without  manuring,  produced  scarcely  any 
inution  of  fertility.  This  is  probably  as  fayorable  a  statement  as  could 
perly  be  made  with  respect  to  the  undiminished  fertility  of  soils  under 
itant  cropping  for  a  large  number  of  years ;  but  the  fact  of  the  £preat  fer- 
y  of  soils  is  clearly  brought  out  and  cannot  be  doubted.  The  fact  is  com- 
i  to  almost  all  yirgin  soils,  and  is  attributable  to  the  same  cause,  the  accu- 
ation  of  plant  food  in  that  part  of  the  soil  where  it  becomes  most  available 
ultiyated  planta 

.nother  thought  is,  that  humus,  as  well  as  clay,  with  which  humus  is  often 
mately  associated,  is  of  a  peculiarly  rotentiye  nature.  It  has  a  species  of 
lity  for  many  compounds  required  by  plants  as  food,  and,  therefore,  retains 
n  with  so  much  force  that  they  are  not  removed  by  rains,  or  only  partially, 
exception  should  be  made  in  fetyor  of  nitrates,  which  are  easily  soluble, 
.  can  be  removed  for  the  most  part  from  the  soil  by  washing,  but  the  gen- 
I  nature  of  humus  is  to  absorb  and  retain  those  substances  that  plants  feed 
Phosphoric  and  silicic  acids  are  also  important  constituents  of  plant  food, 
I  are  contained  in  greater  or  smaller  quantity  in  the  humus  of  soils. 
Then  too  the  physical  properties  imparted  to  soils  by  humus,  are  quite  as  im- 
tant,  perhaps,  as  those  derived  from  its  capacity  of  furnishing  food.  The  oon- 
ency  of  soils,  especially  those  made  up  very  largely  of  finely  comminuted 
tter,  like  that  of  prairie  soils,  their  power  of  retaining  water,  their  ten- 
icy  to  contract  and  become  hard  while  drying,  their  power  of  absorbing 
isture  from  the  atmosphere,  their  heat  depending  not  only  on  the  gradual 
ibustion  of  the  humus,  but  also  on  its  power  of  absorbing  heat  from  the 
's  rays,  and  finally,  their  power  of  absorbing  and  retaining  for  the  use  of 
plant  various  kinds  of  plant  food,  like  ammonia.  All  these  properties 
largely  dependent  on  the  variable  quantity  of  humus  in  soils,  properties 
366  value  it  is  difficult  to  over  estimate  in  their  relation  to  the  productive 
rer,  that  is,  the  agricultural  value  of  soils. 

Q  closing,  we  will  only  say,  that  whatever  value  humus  may  have  as  a  con- 
nent  of  soils,  the  soils  of  the  prairie  possess  that  value  in  a  preeminent 
ree,  and  to  derive  the  greatest  benefit  which  it  is  suited  to  impart  requires 
kreful  study  of  its  constitution  and  properties. 

DISOU88ION. 

t^BSBMAN,  of  South  Pass — ^The  Livingston  county  and  Union 
mty  soils,  mentioned  by  Prof.  Stuart,  are  extreme  eases.     One 
8  probably  low,  wet  prairie ;  the  other,  forty  years  under  tl\ft 
»w,  and  well  drained.     We  have  a  hard  pan  here^  N7VvvS[i  Sa  tio\i 
od  when  turned  ap.    If  thrown  upon  the  surface^ 
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Bnre  alone  make  it  fertile  ?    It  involves  a  practical  qaestion  w< 
want  to  get  at. 

Pbof.  Stuaet — Hard  pan  is  not  so  well  adapted  to  the  growtt 
of  plants  as  soil  containing  nitrogen  or  hamus;  bat  it  will  gain 
ammonia  and  nitric  acid  from  the  atmosphere,  become  palverized, 
and  better  adapted  mechanically.  If  soil  were  all  bard  pan,  jon 
would  have  no  crop  the  iirst  year,  and  the  organic  matter  would 
increase  year  by  year.  There  are  said  to  be  soils  withoat  orgaoie 
matter,  that  produce  well,  but  not  many,  I  think. 

HoNTON,  of  Centralia — I  suppose,  by  working  down  gradusUj, 
we  can  get  our  soil  deepened  and  good  without  manure. 

Stuabt — We  should  want  to  know,  first,  the  chemical  oonetito- 
ents  of  the  subsoil.    It  would  take  several  years  to  do  it. 

Db.  Gbbgobt — If  there  is  nitrogen  in  the  subsoil,  could  noi 
fertility  be  brought  out  ? 

Stuabt — There  is  probably  no  nitre  here. 

Bilbt,  of  St  Louis — Would  not  mere  exposure  be  sufficient, tf 
in  the  sand  ridges  north,  that  produce  corn  well? 

Stuabt — Probably  inorgjanic  soils  take  in  humus  by  cnltifi' 
tion.     It  is  very  possible  that  ammonia  goes  to  the  soil  itself;  bot 
it  may  also  come  from  the  soil,  being  given  off  at  high  tempert* 
tures  and  absorbed  at  low.     A  great  amount  of  ammonia  is  given  I 
out  by  heat. 

Adjourned. 


Tuesday  Afternoon — 2  o'clock. 

n.  C.  Freeman,  of  the  State  Geological  Survey,  gave  Bomo 
account  of  the  soils  of  Southern  Illinois,  illubtrated  by  a  section 
of  the  soils  from  the  Ohio  and  Mississippi  railroad  to  Cairo,  of 
which  the  following  is  an  imperfect  abstract : 

I  was  only  lately  informed  that  I  was  expected  to  address  you,  and  I  ^^ 
been  absent  from  this  part  of  the  State  for  the  past  six  months,  engaged  » 
another  avocation.  I  have  not  had  time  to  prepare  careful  statements,  »*^ 
my  remarks  may  not  be  very  well  ordered. 

I  will  give  my  personal  observations,  and  practical  and  easily  undentow 
remarks,  considering  the  geography  and  topography  of  the  country  first, iH"   , 
then  the  disposition  of  the  soils.  i 

We  have  the  M\ssi&si\)pl  on  the  west,  the  Ohio  on  the  south,  and  «•*  ; 
Wa  basil  on  the  east.    T\ic  gei\tTQ\  lewvVviXxe^  ^>^\X\vi?.^\^  southwest.    Theslopf 
of  the  tfurface  is  more  southvjwaL,  Wt  ^XivW  ^Q\i\Xv^^\..   "^^;>«A?ji^N2os.^b<jle 
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drawing  a  section  line  from  north  to  south,  we  find  it  shows  a 
plain  from  Wisconsin  to  Cairo,  and  it  would  so  appear  on  a  true 
he  south  part  of  the  State,  however,  there  is  oue  great  interrup- 
gradual  descent.    This  is  the  Grand  Chain,  extending  from  the 
er,  on  the  Mississippi,  to  Shawneetown,  on  the  Ohio,  or  from  the 
e  of  Missouri  to  the  Cumberland  chain  of  Tennessee. 
*  I  delivered  a  lecture  on  the  soils  of  the  State  in  general,  showing 
nd  its  original  formation  as  qualifying  soils.    That  lecture  pro- 
ided  this.    I  will  now  say,  in  general,  that  the  soils  of  Northern 
coarser  in  texture  than  ours.   In  the  north,  you  find  heavy  beds  of 
sand.    As  you  go  south,  you  find  sands ;  and  still  &rther  south  no 
fine  clays.    These  last  form  the  soils  of  Southern  Illinoifl.    They 
lefinitely  limited,  except  where  the  sur&oe  is  washed. 
11  our  Illinois  soils  are  drifts.    This  general  statement  applies  to 
and  adjacent  timber  land ;  but  the  blufb  are  different 
ficult  to  see  where  the  northern  limit  of  Southern  Illinois  begins ; 
speak  of  the  general  peculiarities  of  its  soils,  commencing  at  the 
Mississippi  railway.    From  that  point,  excepting  one  great  inter- 
lere  is  nearly  a  regular  descent.    As  far  down  as  Dongola,  we  find 
1  distribution  of  two  soils,  and  over  a  portion  of  that  area,  called 
)f  Egypt,  we  find  six  soils.    North  and  south  of  it  we  have  the  two 
\  of  the  basin.    Southward,  as  I  have  said,  these  go  to  Dongola. 
hat  is  a  soil  of  more  recent  origin. 

[  may  remark,  has  been  elaborately  defined  as  the  superficial  cover- 
earth,  in  which  plants  grow,  of  a  dark  color,  etc.,  but  this  does  not 
3d  deal  of  good  soil  is  not  dark,  as  mulatto  soil,  ash-colored  soil, 
Qe  case,  also,  the  lower  soil  is  more  productive  than  the  upper, 
up  the  soils  marked  on  the  diagram :  No.  6,  or  the  bottom  soil,  is 
mn  you  were  talkin<?  of  this  morning,  and  the  next,  No.  5,  is  the 
i  of  this  region,  varying  in  thickness,  in  different  places,  from  one 
feet.  Where  washed  away  in  some  places  it  exposes  No.  5,  and  the 
)mes  indurated,  especially  where  it  is  wet  No.  5  is  the  first  cover- 
ks.  I  have  traced  it  from  Neoga  to  Dongola.  No.  5  not  only  runs 
(,  but  continues  over  the  top  of  the  Grand  Chain,  being  fifteen  feet  ji 

the  highest  hills.    Nos.  1,  2,  3  and  4  do  not  any  of  them  go  above  *' 

vel  north  of  the  Grand  Chain,  and  below  that  are  all  washed  away, 
t  on,  and  loess  on  top  of  that, 
a  section  of  the  six  sorts,  taken  from  the  north  part  of  Franklin 


A  black  loam,  with  a  little  clay,  6  to  10  inches  thick. 

Whitish  clay,  with  a  little  loam — the  surface  soil  of  nearly  all  our 

prairies — 3  to  15  inches. 

A  chocolate  and  ochre  colored  joint  clay,  12  to  16  inches. 

A  white,  almost  pipe-clay,  sometimes  containing  small  nodules  of 

o  18  inches. 


.'■. 


t- 


1: 


J 


Noi  S.  A  jraHofwkh  dqr  drifts  tts  diy  praiMr  of  Ctaind 
niiaok. 

Kad.  White  oUj^your  M»ld»-ttit  upper  pert  Ml  of  Itttte  pebUrii  df 
oiyd  of  iron,  end  eometimee  with  drift  bonlden. 

The  diflsrenoe  between  Na  6  end  the  top  of  the  Qnnd  OImIs  ii^  flM  tti 
Utter  ie  loTigeted,  being  dqpodted  in  neeriy  itili  weter,  end  hie  hnaai  Ikoi 
the  tree  growth.    Up  heca^  it  beoomei  meterieHy  diifcraBt»  frooi  diflnek 


At  points  where  No&  6  end  0  both  diMppeer,  joa 
ie  veremMBt^ead  would  ootie^pand  with  one  of  the 
hepeNaH 

Qcrfng  eoath  of  ])oag6h^  joa  oome  into  the  eUuTfnft  of  the  ittac  hottia^ 
diriiible  into  two— flrrt  end  eeoond  bottoBMi    The  eeeond  boltuM m  rf> 


metoleL  ! 

Pffi^ftT  theee^  there  in^  oooimeneing.neer  Thebes  end  imnliMp  to  tto^Mb 
il?er«  en  older  ioiL  then  maf^  three  or  fbfv  milm  wldob  end  iiliiioMfalii 


Theee  wione  ehueae  of  eoUe  eometiniee  Uend— ee  meajeeflMrff.^ 
et  once  on  the  ?eige    end  it  ie  neoetiuy  to  beoueftdead  dieeriMlnili  ft| 

Iholik    In.tekiii^oenpleifor*eneljil%  joninejgetefeiTtUngi 

Swelee  eometiniee  moke  e  greet  difhirenoe  in  enyecent  eoil%  ee  OMif^lCiiki 
inWllUemeoaeadJeekioaooantlei^when  y ou  t  ie  thne  brought  Ie 

fitce.    Lett  July,  during  a  greet  droath,  I  obeerre^  a  pert  of  a  Heldef  M 

in  one  of  these  swales  to  be  making  a  magnificent  growth,  whilst  tbso^ 
of  the  field  was  badly  damaged. 

Aoother  yariation  has  been  made  by  denudation.  In  the  water  shed,  s^jip 
cent  to  the  Big  Muddy  and  Saline  riyers,  there  has  been  extensive  doradtfias 
of  the  fine-grhined  sandstone  of  the  coal  measures.  In  the  fine  silidootiA 
in  No.  5,  we  hare  the  result  of  trituration ;  but  in  denudation  we  findmoo^ 
remaining  of  the  old  coal  measures,  that  have  chiefly  been  swept  away.  1^ 
only  soil  remaining  is  a  result  of  the  disintegration  of  ooal  shalee  and  mtk 
Btones.  Frankfort,  Illinois,  is  built  on  one  of  these  mounda.  At  their  hi^ 
you  find  the  regular  stratification  again. 

Loess,  which  I  suspect  No.  8  to  be,  I  suppose  originated  on  the  Upper  Wk 
souri  riyer.    It  is  found  south  as  far  as  Yicksburg  and  Grand  GnU^  oe  tW, 
river,  and  more  inland  still  farther  south.    It  is  deposited  as  fiur  as  the  ifSl' 
level  goes.     It  went  across  Southern  Ulinois,  north  of  the  Grand  CM    ^ 
through  the  basin  of  Egypt 

These  soils  may  be  distinguished  by  their  vegetation.  Na  2  is  poM^;  ^ 
flats.  We  often  distinguish  it  in  going  firom  the  edge  of  a  praiiis  to  ^ 
eentre.  It  effervesces  with  a  salt  that  cattle  seek.  Complaints  of  droatkul 
wet  on  this  might  be  obviated,  perhaps,  by  deep  plowing.  Over  this  «l^ 
clay  soil  com  should  be  got  in  early ;  but  the  soil  is  then  too  wet,  so  ttf 
cultivators  are  in  a  tight  phu»,  unless  the  rains  are  continuous.  The  «■*'> 
true  ot  No.  5,  on  the  Grand  Chain,  except  that  the  wet  is  bat  littls  is  ^ 
waj.    But  the  loess  atViYla'Bid^e^^etmXAiQXiVA^VaiLtcorn  the  fintsf  J^T 
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ood  crop.    The  locality  is  about  sixty  feet  above  the  bottomB,  has 
,  with  a  good  deal  of  phosphorous  in  it,  and  a  warm,  humid  air 
vers — a  remarkable  combination  of  advantages, 
us  gone  over  the  ground  in  a  general  way ;  and  wHl  now  be  glad 
iny  questions. 

DISOIJ88ION. 

LBDEB,  of  CiDcinnati — The  hills  at  South  Pass  have  a 
3 7  material.     Where  does  it  come  from  ? 
IN — I  presume  it  is  due  to  the  fact  that  the  ridge  is  di- 
» the  Makanda  and  the  South  Pass  ridge.    The  soil  of 
rests  on  the  mill-stone  grit ;  of  the  former  on  the  coal 
proper.     It  is  between  two  anticlinal  axes  of  mill-stone 
oal  measures.    There  are  also  400  feet  of  chertz  south 
i.     Bald  Knob  is  mainly  chertz. 
R — How  about  segregation  in  soils  ? 
LN — I  think  it  is  u  chemical  process.    In  arenaceous  day 
odules  are  near  the  surface.    I  suppose  the  origin  to  be 
I  from  the  sea  that  covered  the  territory,  and  that  segre- 
ik  place  afterwards. 

,  of  Centralia — What  soil  have  we  at  Oentralia? 
LN — It  is  a  silicious  clay  loam,  and  like  our  soil  on  the 

— It  is  difficult,  you  say,  to  tell  where  Southern  Illinois 
8.  I  think  it  Ib  quite  marked  between  Keoga  and  Mat* 
i  80  over  at  Pana. 

A.X— We  can't  draw  a  line  precisely.  We  used  to  think 
lers  terminated  at  Pana ;  but  we  find  them  at  Cobden 
'he  hard  pan  of  this  region  is  the  same  as  the  ^'  scalds." 
ongs  to  the  early  part  of  the  drift ;  but  the  erosive  ao- 
place  prior  to  it.  It  may  be  seen  close  by  Cobden  Sta- 
3h  is  300  feet  below  the  top  of  the  ridge.  They  have 
;  through  this  No.  6,  and  you  find  it  clear  to  the  top  of 
On  top  of  this  again,  in  Williamson  county,  we  find 
d  boulders,  mixed  with  No.  6,  as  well  as  granite,  feld 
rtz  and  sand  stone.  The  gravel  is  not  a  clean  one,  and 
r  at  the  bottom  of  No.  5.  The  boulders  are  limestone. 
Stuart — A  boulder  was  found  in  the  neighborhood  of 
th,  that  was  estimated  to  weigh  fifty  tons.     It  was  found  I 

g  post-holes  and  was  supposed  to  be  a  Q[uarry — \>\xt  ^^^^ 
mly. 

—40 
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Fkkemas— Bonldera  could  not  bo  brought  from  any  great  dis- 
tancQ.  A  Tew  miles  Bonth  of  any  anticlinal  axis  one  will  find  a 
large  amount  ofdrift  eborn  off  from  the  elevation.  They  decre-aee 
in  size  as  you  go  soulhwBrd,  When  the  shme  is  a  large  mass, 
you  cau  often  deterniinG  its  sge  from  the  foaails.  Loda  and  iu 
neighborhood  are  sandy.  The  sand  came  from  the  region  jost 
north.  The  quick-eand  bed  at  Champaign  is  probably  the  same 
thing  that  is  at  the  surface  at  Loda. 

Mabam— Has  the  upheaval  been  made  since  the  top  aoiU  were 
deposited ! 

Fbgi:man — Ko,  eir.  As  to  the  conditions  here,  the  bine  cl^ 
eeeraa  to  reach  here  from  the  north. 

Mahan — Below  No.  6  here,  we  pass  through  gravel  mixed  witk 
bine  clay.  In  the  east  part  of  the  town  water  is  soil.  On  ti* 
fair  ground  we  find  yellow  clay,  and  tho  water  is  hard, 

iluNTON — There  is  lime  in  all  the  wells  1  have  examined  here. 

Febkman — The  general  character  of  water  in  the  basin  is  ealine- 
It  is  the  cause  of  fever  in  the  region.  Mr.  Pullen's  well  is  cbalj- 
beate  and  slightly  saline, 

Mr.  CooPEK,  of  the  Ventralia  Sentinel,  after  deprecating  tbs 
apparent  tendency  of  some  to  undervalue  the  Centralia  Bulls, 
read  the  following  table  of  borings,  made  hy  the  Illinois  Ceutnl 
railway,  between  April  11,  1855,  and  November  27,  1856,  at  lliw 
place : 

Thickness 


Blue  cUy,  witb  jellowsaDd 20 

Suidetooe 1   1 

BluBslalc,  light  color 10 

Blue  slatfi  dark  color S5 

Bitutninoua  abode 

Bard  blue  cU;  mued  with  gravel 3     i 

Blue  lUM sn    i 

Bo^Mtone Ql     < 

LimesloiM. ..»...„... 

Bitumiuoiu  coal t 


depiL 


Lime  rock 

BaapBtone 

BltufDlnuua  stute. . 

^     Coal 

^     IiimeHiona... ... ... 


Sandaioaa.. 
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te 6  6  641 

! 66  606 

yeryhard 8  609  6 

247  6  867 

-Does  No.  3  occur  over  much  space  ? 
sr — Yes ;  over  the  Big  Maddy  region.    There  is  not 
the  railroad. 

-What  is  the  inclination  of  Oobden  ridge  ? 
i — It  is  different  on  the  two  sides.  The  northern  ridge 
gest  slope.  The  southern  ridge  has  a  vertical  exposure 
1  side  of  from  60  to  80  feet  in  height.  The  north  cor- 
ith  the  rock  formation  beneath  it,  and  descends  400 
miles.  We  find  a  deep  soil,  20  feet  deep  at  my  house, 
there  is  humus  and  timber  it  protects  it  from  washing, 
8  place  in  the  old  fields,  but  not  where  the  ground  is 
al  condition. 

I  would  like  to  know  the  best  way  of  managing  the 
I  suppose  those  found  in  the  northeast  part  of  Madi- 
Macoupin  counties  are  identical  with  No.  6. 
i — Manuring  and  draining  would  make  them  all  right 
what  Mr.  Engelmann  eays  of  them  in  the  third  volume 
3  Geological  Survey  on  Clinton  county:     "Everything 
8  to  loosen  the  sub-Eoil  will  improve  it  and  make  it  fer- 
e  it  is  not  necessarily  a  poor  soil  and  defective  in  the 
which  are  essential  to  the  healthful  development  of 
ib-soiliug  alone  will  not  help  much,  unless  deep  stirring 
ly  repeated,  because  the  soil  would  be  packed  close  by 
Y  shower.    The  most  effectual  remedy  would  probably 
nder  draining,  whereby  the  air  would  gain  continual 
le  soil." 

WHEAT  EPISODE. 

>0RY— What  is  the  influence  of  burning  stubbles  and 
im  told  that  in  Greene  county  the  best  wheat  growers 
fields,  and  that  millers  can  detect  the  wheat  thus  grown. 
of  Centralia — A  Mr.  Renfro  below  here  has  been  in 

burning  straw  to  get  his  best  crop. 
-Theory  and  practice  have  established  the  truth  of  my 

It  is  evident  theoretically  that  adding  ashes  would 
ten  the  decay  of  organic  matter ;  but  also  t\iaV>  ot^ta^ 
me  would  he  thus  exhausted.     Where  wood  \a  \yQXii%QL 


the  soil  is  fertile  for  a  few  years.  After  that,  it  shows  a  diminiBheJ 
fertility.  It  is  a  beneUt,  however,  so  far  as  it  makes  the  conglitn. 
entB  of  the  soil  more  available.  Heated  clay,  treated  with  acid, 
eivee  np  more  plant  food, 

HssTKE— Tlie  buroitig  of  straw  is  better  for  the  first  year,  bnl 
not  for  the  second  or  the  next. 

Lkonard — Experience  shows  that  scripture  is  right — that  the 
groand  should  not  be  bprned. 

SaoNTS — I  think  the  first  crop  after  burnt  stubble  ie  the  best 
1  burnt  mine— my  brother  did  not.  The  next  year  you  could  teD 
the  division  between  us  to  a  line,  and  I  had  5  to  lU  bushela  per 
acre  the  beat  corn.     The  next  year  there  was  no  difference. 

RosBELL,  of  Sandoval— A  solid  bed  is  the  best  for  wheat.  Is 
not  the  cause  of  tho  ground  being  better,  simply  its  being  more 
compacted ) 

Gbhooet — This  corresponds  to  the  Greene  county  experience. 

HoNTOM — Why,  then,  in  tho  first  settlement  of  the  State,  fflion 
the  soil  was  loose,  were  the  crops  better  I 

Freehab — Clover  was  used  in  Pennsylvania  to  precede  what, 
and  I  think  it  could  be  done  here.  I  would  plow  under  clover  ibe 
second  year. 

Stcakt — I  think  the  process  an  excellent  one.  It  is  followed 
In  Genesee  coonty,  New  i'ork.  Clover  strikes  its  roots  deepnni 
brings  up  material. 

Cooper — A  friend  of  mine  at  Jonesboro  bought  a  worn  out  o^ 
field  adjoining  him,  sowed  it  to  clover,  took  off  one  crop,  plowf^ 
under  the  next,  and  raised  25  bushels  of  white  wheat  to  the  sat 

Freeman— In  the  prairie  soil  south  of  here,  over  the  soil  Ko.'i 
clover  will  strike  through  the  top  soil  to  No.  3  and  ameliorate '!'' 
upper, 

Gkkoort — Judge  Lawrence,  of  Boone  county,  said  he  amDoreJ 
one  strip  of  ground  with  straw,  another  with  bam-yflrd  litter,  w^ 
a  third  with  rotted  manure.  There  was  the  best  crop  where  Ui' 
straw  was  put,  next  after  the  barn-yard  litter,  and  the  poorrf 
from  the  rotted  manure. 

Fl4oo — No  one  has  answered  the  hard  question  of  my  friw^ 
Honton,  and  I  will  attempt  it.  Crops  were  good  when  the  connDJ 
was  new,  partly  from  the  fresh  fertility  of  the  soil,  and  partljif* 
bapa,  m  ore  from  the  abeence  ot  '\n&«ate  kiA  ^\w!iw%ft.  B  ut  it  leinvD' 
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*act  that  a  loose  eoil  and  a  compacted  soil  are  both  commended 
d  successfal  in  wheat  cnltore.  I  suppose  that  wheat  grows  best 
the  loose  soil,  bat  endures  the  winter  cold  and  is  less  ^^  thrown 
t"  in  a  compact  soil,  in  which  there  are  less  air  and  water  spaces. 
Dr.  Gbeooby — In  England  I  saw  the  steam  drag  at  work  on 
r J  stiff  soil,  and  so  thin  that  the  rock  often  came  within  a  foot 
the  surface.  It  grew  34  bushels  of  wheat  to  the  acre.  Bnper- 
Losphates  were  sprinkled  over  it  with  a  water-cart.  In  the  sonth 
England,  General  Heman  told  me,  he  averaged  72  (?)  bushels 
the  acre. 
Adjourned. 


Tuesday  Evening — ^  o'clock. 

C.  Y.  BiLEY,  State  Entomologist  of  Missouri,  gave  a  talk  upon 
oxious  Insects.    He  stated  that,  owing  to  a  press  of  other  work, 
e  had  been  obliged  to  come  without  preparation,  but  that  he 
resumed  a  rambling  talk  would  be  more  interesting  than  a  for 
lal  address.    He  then  began  something  as  follows : 

I  will  give  a  little  sketch  of  Entomology,  to  start  upon.  There  are  seven 
ders  : 

1.  Beetles  or  shelly- winged  insects,  called  Coleoptera,  distinguished  by 
leir  hard,  shelly  wing  case,  entirely  covering  them.  The  Lady  Bird  is  an 
lample. 

2.  Four-winged  Flies,  or  Hymenoptera,  having  four  glassy  wings,  divided 
J  neryes  into  panes. 

3.  Orthoptera,  or  straight-winged  insects,  with  large  hind  legs.  Cock- 
aches  and  crickets  belong  to  this  order. 

4.  Neuroptera,  or  nerve-winged  insects,  such  as  the  large  Dragon  Flies  or 
evil's  Darning  Needles. 

All  the  above  are  masticating  or  biting  insects,  with  jaw& 
6.  Butterflies,  or  moths.     Tiieir  wings  appear  powdered,  but  are  scaled, 
heir  scientific  name  is  Lepidoptera. 

6.  Two- winged  Flies,  or  Diptera,  such  as  flies  and  musquitoes. 

7.  True  Bugs,  with  half  shelly  wings. 

These  last  three  are  sucking  insects.  All  insects  are  contained  in  these 
yen  orders.  Although  invented  by  the  fathers  of  Entomofogy,  it  has  not 
>en  much  improved  upon.  We  have  injurious  insects  in  all  these  orders. 
One  of  the  characteristics  of  insects  is  to  go  through  various  metamorpho- 
«.  The  Beetles,  Hymenoptera,  Lepidoptera,  Diptera — all  go  through  com- 
[ete  transformation.  Orthoptera  and  Hemiptera  go  through  two  transfor- 
lations.  Borne  insects  go  into  the  ground  to  effect  their  trau«icfniii!toDa&\ 
>me  from  the  water  to  its  surface;  some  into  the  flUh  of  sta\Ae&^  wArlT 


The  importance  of  the  8tU()y  m^nj  cannot  appreciate.  Few  oonceire  Itk* 
amount  of  loa«  from  tbcae  tiny  foos.  America  ia  tbe  laud  of  insecta.  Vis 
have  more  than  anj  other  country  on  the  glnbe.  Whilst  in  Europe  a  loss  of 
30  to  26  per  cent,  frotn  their  ravages  is  targe,  it  risea  here  as  high  aa  SO  pur 
cent.  Yet  it  is  a  singular  fact  that  most  of  our  injurious  insects  are  importfd 
The  aame  is  true  of  weeds ;  and  they  Beem  to  displace  and  destroy  the  shied 
native  speciea.  There  are  two  causes  for  the  rapid  increase  of  these  Imported 
inaecta.  First,  this  continent  is  the  oldest  and  its  flora  and  fauna  are  mora 
old-fashioned,  and  not  adapted  to  endure  the  "  struggle  for  life  "  against  tlie 
more  completely  developed  new  comers,  In  the  second  place,  the  parasiia 
of  the  imported  insects  do  not  comu  along  with  them  so  generally  aa  conld 
be  desired.  At  any  rate,  the  tact  remains ;  and  I  wish  to  impress  upon  jm 
the  importance  of  guarding  against  the  imported  insects.  Only  two  veelt 
ago,  I  received  a  new  European  weevil — one  of  the  worst — from  A.  8.  Folitr, 
Their  parasites  do  not  accompany  them,  bi;cau9e  they  are  livelier  and  eectf^ 
Some  of  our  native  parasites  attacic  them,  but  there  has  been  no  iniporlalidii 
of  parasites  made. 

Insects  arc  spreading  to  us,  such  as  the  Rape  Butterfly,  Colorado  Palitii 
Beetle,  Grain  Brucbus,  Harlequin  Butterfly,  etc.  Many  could  easily  h»W 
been  prevented,  but  were  not. 

I  am  now  ready  to  answer  any  questions.  I  have  here  a  few  of  the  nun 
injurious  insects — the  Apple  Tree  Borers,  round  and  flat  headed,  the  hickoij, 
locust,  cotton-wood  and  other  borers,  the  Blister  Beetle,  Colorado  PoaW 
Beetle,  Apple  Worm,  etc. 

DiaCDSBIOi', 

De.  Waedke — Does  the  bark  louse  spread  bjthe  feetot'birdai 

RiLKT — I  ihink  thej  would  so  spread,  but  that  their  spreadicj 
in  this  way  ia  overrated.  They  can  only  be  moved  aboat  Iwo 
days  in  a  year  at  a  time,  when  there  are  not  many  birds  yet  here. 

QtTKBT — I  found  a  green  insect  on  a  current  leaf. 

HiLEY — It  is  the  currant  leaf  louse,  easily  killed  by  soap  snds- 

QtrsBv — Do  insects  come  in  cycles? 

RiLET — With  some  it  is  so;  with  others  not.  There  are  no 
stated  periods.  The  Heeeian  Fly  has  vanished  in  the  east,  bat  I 
think  it  is  from  better  cultivation. 

Qdeet — Which  are  our  fiieiids? 

RiLET — They  are  mostly  Hymenoptera,  or  clear-winged  Sia, 
sach  as  Ichneitman  Hies.  These  friends  are  apt  to  be  crusiie^ 
first,  because  tliey  are  bold,  Calosoma  Calidum  is  one — a  cluselj 
allied  species  feeds  on  the  Coloradu  Potato  ling.  The  Tiger B«- 
tie  is  another.  As  a  rule,  the  black  and  brilliant  buga  are  pi* 
dacioua. 
QosBT — What  of  Chindi  Bttg\ 
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RnjET — ^It  is  native  here,  and  does  not  spread  in  Europe.  The 
common  quail  and  the  lady  bird,  and  several  of  its  own  order, 
prey  on  the  Chinch  Bug.  The  Horse  Mantes  is  very  ferocious, 
1  think  it  must  do  much  good  for  fruit-growers.  I  have  heard 
your  strawberries  here  were  hurt  by  a  grub. 

BsuHTOK — The  grub  that  has  done  damage  here  is  the  May 
Beetle.  But  there  is  another — a  small  black  bug — that  has  been 
mischievous. 

KiLEY — It  injures  plants  by  suction.  It  was  more  abundant 
than  usual  last  year. 

Is  there  any  trouble  here  from  the  apple  tree  borer  f  I  will 
send  round  its  two  parents.  Its  attacks  may  be  prevented  by 
four  laths  put  around  the  young  tree,  or  by  soft  soap  applied  early 
in  May.  The  flat-headed  borer  is  confined  to  the  upper  sun- 
scalded  or  otherwise  injured  parts  of  the  tree.  It  is  prevented, 
also,  by  soap.  I  would  examine  the  apple  orchard  every  fall  to 
be  safe.  Soap  will  not  keep  out  the  peach  borer.  The  moth 
don't  seem  to  care  much  for  it.  Mounding  the  trees  I  presume  is 
a  good  plan.  Ko  insect  that  I  know  of  preys  upon  this  borer.  It 
lays  its  eggs  in  June,  and  perfects  in  one  year. 

The  curculio  is  said  to  have  been  less  injurious  the  past  year, 
at  this  place,  than  heretofore.  The  canker  worm  is  found  here  a 
little,  in  the  southern  part  of  this  State,  a  gentleman  thought  to 
stop  the  curculio  by  putting  a  bandage  of  wool  around  each  tree. 
So  the  city  fathers  ot  Baltimore  had  troughs  made  to  put  around 
trees  to  stop  another  insect  that  could  fly.  But  the  true  canker 
'worm  can  be  prevented  by  bandages,  and  might  have  been  pre- 
vented from  coming  here.  The  female  is  wingless,  and  so  it 
spreads  very  slowly.  They  are  easily  killed.  Scrape  off  the  eggs 
and  burn  them.  Troughs  can  be  made  around  the  trees.  They 
must  be  tight,  and  kept  on  all  the  time  of  the  insects.  But  ban- 
dages kept  smeared  with  refuse  sorghum  are  the  best.  Fall  plow- 
ing is  beneficial,  at  least  in  Southern  Illinois.  The  chrysalis  is  in 
the  ground  all  summer  and  late  in  the  fall.  Exposure  by  plowing 
lets  other  birds  and  insects  to  them. 

Quick,  of  Irvington — The  leaf  roller  is  bad  here  in  some  places. 
How  would  you  get  rid  of  them  ? 

Riley — It  is  the  rascal  Leaf  Cmmpler.  The  perfect  insect  is 
a  little  gray  moth.    Go  in  winter  and  hand  pick  ^  V3[i^  l(AdL%dL 
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leaves.    That  is  the  beet  remedy.    The  Taeaock  moth  can  alaoba 
caught  now. 

QuKKT — I  find  a  white  aphia  on  evergreens,  especially  on  whlB 
pine.    How  are  they  beet  kilted  ) 

KiLKY — There  is  a  ecale  insect  on  Ihe^leaf  and  a  woolly  bark 
loflBe  on  evcrgreeiie.  Mr.  DunUp  eays  syringing  with  soap  mi 
water  kills  them.  I  would  pat  tobacco  in  it.  The  ecale  izuwct 
may  be  killed  by  knocking  off  and  burning  the  dead  leaves. 

The  apple  curculio  does  not  attack  tbe  peach  that  I  know  uf. 
It  is  abundant  on  the  wild  crab  apple.  It  has  a  shorter  proboscis 
and  four  hnnipa  instead  of  two.  The  plum  cnrcnlio  makee  iu 
mark  and  lays  its  egg.  This  insect  bores  into  the  fruit,  goes  to 
the  ground,  and  then  comes  out.  The  only  way  to  destroy  tlitm 
is  to  jar  tbe  trees  and  calub  them.  In  Vineland,  Dr.  Trimble  in- 
forms mo  that  united  action  destroyed  nearly  all  the  iuEecte.  Tbe 
best  lime  is  early  in  the  morning.  It  is  necessary  to  be  uuilei 
and  act  together,  I  don't  thiak  they  fly  more  than  two  or  three 
mUea.  Tbe  wild  plum  is  a  source  of  curculio  supply,  and  it  oc- 
curs in  hiokoriea  in  the  hulls.  It  was  eeeu  here  in  the  west  in 
one  locality  at  least  25  years  before  any  trees  were  planted.  Tha 
wild  plum  is  a  good  place  to  catch  them,  and  a  row  of  pluins  * 
good  thing  to  gather  them  on. 

The  codling  moth  is  easily  managed,  as  they  have  proved  bj 
having  fair  fruit  in  Vineland  this  year.  Catch  them  in  thecocooo 
nnder  the  bark  of  the  trees  or  other  sheltered  place.  Hay  bands 
are  good  for  them  to  gather  under.  So  are  rags  or  cloths  put 
about  the  trees,  or  in  the  forks  of  the  trees.  It  is  single  brooded 
in  Europe,  but  is  supposed  to  be  two-broodod  here.  Pick  up  the 
fallen  apples  or  have  bogs  or  sheep  do  it.  They  appear  aboul 
May  1,  or  earlier,  and  lay  eggs  in  the  calyx  of  tbe  young  apple. 
The  worm  is  about  three  weeks  maturing,  and  there  are  several 
generations  in  a  year.  The  apples  gathered  will  send  out  the 
perfect  insects.    Kill  these  as  the  most  dangerous. 

Distinguish  between  insects,  bo  aa  to  not  kill  your  friendi  ' 
Harris'  Insects  Injurious  to  Vegetation  is  a  good  baok.  Tbt 
Americau  Entomologist  is  desirable. 

Tbe  sparrow  has  been  introduced  as  a  remedy.  In  Engiaiidit 
is  the  commonest  bird,  and  is  looked  upon  as  a  nuisance,  ratlitf 
than  a  benefit.    It  is  doing  no  good  to  the  fruit  or  grain-grower. 
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;  may  be  good  for  the  city,  but  bad  for  the  cotintry.  It  mnlti- 
lies  beyond  endarance. 

Wasdbk — Datana  minietraj  or  hand-maid  moth,  is  one  of  our 
lost  troublesome  insects.  It  comes  about  the  4th  of  July.  It 
not  found  on  the  pear,  but  is  ou  the  apple,  walnut  and  hickory. 
t  feeds  in  groups  on  the  same  leaves.  I  have  found  200  of  the 
OQDg  worms  on  one  leaf.  At  this  age  they  are  easily  destroyed, 
Qt  wait  till  they  shed  their  coats  and  get  bigger,  and  they  are 
S88  agreeable  to  deal  with.  As  they  get  older  they  go  to  younger 
aves.  I  find  them  almost  always,  and  think  there  may  be  more 
lau  one  brood  of  them.  [See  Dr.  Warder's  work  on  apples  for 
description  of  this  .insect,  which  does  not  figure  in  all  the  books. 

The  oyster  shell  bark  louse  I  have  not  found  doing  well  south 
40^.  They  were  gone  at  Champaign  this  year,  though  we 
and  them  last.  Harris'  bark  louse  don't  hurt  my  trees  much. 
>ap  suds  kills  it. 

BiLEY — I  found  the  oyster  shell  bark  louse  at  Alton,  and  saw 
from  Huggins',  in  Macoupin  county,  but  it  don't  thrive  well 
ere.     I  have  urged  our  fruit  men  in  Northern  Missouri  to  look 
It  for  it.     I  saw  a  great  number  of  the  handmaid  moth  on  wal- 
its,  at  Belleville,  last  year.     They  had  completely  stripped  the 
ees.    On  taking  some  home,  I  found  them  nearly  all  affected 
ith  a  parasite,  as  many  as  six  to  an  insect. 
HoNTON — The  grasshoppers  here  this  vear  seem  affected  by 
mething  like  eggs  upon  them. 
BiLSY — Mites,  probably. 
Adjourned. 


Wednesday  Morning,  January  26 — 9  A.  M. 

Pbof.  Edward  Snyder,  of  the  Industrial  University,  delivered 
lecture  on 

AORICULTTJRAX  BOOK-KEEPING. 

X  may  be  permitted  to  introduce  my  discourse  with  the  remark  that  I  hardly 
K&  be  expected  to  make  my  subject — the  dry  and  matter-of-fact  subject  of 
*ok-keeping — as  interesting  and  attractive  as  most  other  subjects  might  be 
ide.    But  a  useful  art  it  is ;  so  much  everybody  must  admit,  wid.  i&s^^ 
^haps,  than  any  other  people  in  the  world,  the  American  neo^^ 
ill  and  profciencjr  in  keeping  records  and  in  making  ont  acooiQca\a. 
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The  easy  credit  sjsttiu  which  prevails  among  all  classes  of  our  buiioe* 
mon  impcratiTely  demands  the  keeping  of  strict  accounts  on  both  ilia 
There  ia  a  poasibilit]-  for  every  one  to  be  intruBted  with  pablic  funds,  and  ii 
consequence  being  placed  under  the  necessity  of  rendering  accounts  iyftc 
mftticolly  and  intelligibly.  Moreover,  I  venture  to  asaett  that  no  practit*. 
man,  whether  in  businesg  or  private,  can  possibly  feel  comfortable  withonl 
recording  in  some  way  his  financial  transactions ;  without  from  time  to  timi 
taking  a  retrospective  view  of  a  year's  iucome  and  expense,  and  Ihertbj 
shaping  the  budget  of  his  oxpenditureB  for  the  year  to  come,  or  increaiiEg 
his  eSbrts  and  energy  towards  the  balancing  of  his  wants  and  his  earnings. 
For  it  is  a  comfort,  even  approaching  luxury,  to  know  aa  often  as  we  possiWj 
can  the  ciact  state  of  our  business  or  affairs,  whatever  they  may  be,  whetlw 
our  books  foot  millions  or  hundreds  of  dollars  ;  they  tell  us  the  faithful  laU 
of  the  past,  and  with  their  aid  we  may  shape  the  future.  Erun  within  tlie 
narrow  limits  of  a  household,  what  aatisfaction  may  nVit  be  derived  from  0» 
keeping  of  a  faithful  account  of  expenditures;  how  much  valuable  infonni- 
tion  can  be  obtained  from  a  perusal  of  that  financial  family  hi»lorj.  It  (O 
tainly  aida  us  to  correctly  estimate  our  wants,  and  would  be  an  eyer  lodf 
answer  for  that  doleful  question  of  the  time,  asked  a  thousand  times  witlwnl 
an  answer:  "Ishould  like  to  know  where  my  money  goes?"  It  is  not  nw 
earnings  nor  our  expenses,  taken  SL'parately,  that  tend  to  make  us  rich  >' 
poor,  but  the  baUncing  of  the  two.  I  mean  to  say,  that  if  I  earn  fWO  I 
year  and  live  on  $200,  I  am  three  times  aa  well  off  aa  the  man  who  ftnt 
$2,000,  and  spends  it,  for  I  I'lirn  the  competence  of  two  more  yniTs  oni  lai 
above  thu  otlier. 

In  family  as  well  as  in  political  ccouomy,  money — that  is  the  mean*  of  at 
isfying  our  wanta^ia  the  price  of  our  life-work  and  toil ;  and  well  might  Ii 
advise  everybody  to  carefully  control  ita  use,  and  account  to  himself  forit. 
BB  exactly  us  we  do  in  business,  for,  as  the  poet  says:  "It  is  hard  to  git,  s*! 
hard  to  hold."  This  will  be  fully  true  of  every  position  and  station  in  lilt< 
but  the  desirability  to  keep  accounts  for  our  own  information  and  guidiv" 
becomes  a  positive  necessity,  whenever  our  business  is  also  the  buaineM  rf 
otbef  people.  No  business  man  can  ever  think  of  being  without  as  con** 
and  minute  a  business  record  as  he  can  afford,  or  as  his  businesa  denumdt. 

This  brings  us  back  to  a  few  definitions,  which  will  be  necessary  to  iaiw 
duce  the  subject  of  Boulc-kceping  in  general.  Book  keeping,  we  arc  told*! 
the  best  anthorities,  Is  a  systematic  record  of  business  transactions. 

1  invite  your  attention  to  (he  word  aysteniatic,  which  charartwiiW* 
deflnition. 

If  we  keep  a  diary  of  a  journey  or  of  our  sayings  and  doings,  wc  slw  kt^ 
a  record  ;  but  every  iact  we  inscribe  there  will  remain  aa  it  is  put  down,  ^ 
isolated  affair ;  in  other  words,  we  do  not  expect  to  draw  a  line  below  ttaW 
of  the  month  or  the  year,  and  give  the  exact  amount  of  our  joys  and  soft* 
■wishesand  hopes,  and  disappointments.  We  do  not  expect  toevermal»ti* 
Oie  ot  a  diary.  It  is  different  with  books  for  business  purposes.  We  W 
there  s  distinct  end  in  \iew,  and,  ii?l.eT  a.  cwWvatune,  we  expect  odt  boob" 


ve  enter  upon  a  farther  description  of  Farm  Books,  I  desire  to  say 
ds  about  an  opinion  which  in  some  way  has  tended  to  prejudice 
Qd  against  bookkeeping,  expressed  very  often  in  the  phrase,  *'  there 
;h  work  about  it."  Of  course,  there  is  some  work  in  writing  up  a 
listory,  but  it  lies  entirely  with  him  who  keeps  the  record  to  decide 
he  can  afford  to  do  at  it ;  and,  secondly,  the  question  is  not  whether 
uch  or  little  work  about  it,  but  whether  the  work  put  on  to  it  will 
letimes  I  thought  that  there  exists  an  opinion  that,  in  order  to 
:s  at  all  satisfactorily  and  successfully,  there  are  required  nice  desks, 
1  gilt  letters,  several  hues  of  ink,  infinity  of  pigeon-holes,  etc.,  eta, 
ore  style  and  display  there,  the  more  accomplished  will  be  the  results 
3m  that  desk.  We  are  inclined  to  believe  that  this  mistake  has 
way  into  many  counting-houses  of  our  commercial  world,  and  we 
pect  that  it  has  crept  oven  into  the  offices  of  our  public  administra- 
i  farmer  must  be  particularly  warned  against  all  stylish  forms.  He 
er  to  undertake  more  of  a  record  than  he  can  do  easily,  and  abstain 
implicated  forms ;  they  are  sure  to  breed  confusion,  and  leave  him 
i  with  the  result  of  his  work.  The  simplest  forms  are  always  the 
3n  those  who  are  yersed  in  the  science  of  accounts,  and  have  time 
abstain  from  complicated  form ;  so  much  more  farmers,  who  have 
'  limited  time  to  give  to  it. 

already  mentioned  that  it  is  impossible  to  giye  a  modft\  iotiSL  ^1 
All    I  will  add,  now,  what  seems  to  be  tlie  natnral  conaec^csiici^  cil 
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I  an  intelligent  manner  and  condensed  figures  the  complete  state  of 
fss,  as  compared  with  a  given  statement  of  a  former  date, 
tic  forms  for  keeping  accounts,  there  have  been  offered  to  the  agri- 

ablic  a  great  variety  of  them.     Almost  every  book  on  book-keep-  it 

lakes  its  appearance  contains  a  farm  or  agricultural  set.    As  a  rule,  Ij 

ronounced  impractical  by  practical  farmers ;  and  though  some  of  \\ 

^ments  are  pronounced,  on  superficial  inspection,  still,  in  general,  I 

idmit  that  they  are  so  by  their  very  nature — to-wit,  as  frames  or  J! 

go  by.    The  truth  of  the  matter  is,  that  the  tendency  to  make  them  [i 

cncral  models  for  all,  and  thus  generalizing  and  dropping  all  pecn-  [i 

es  of  a  distinct  line  of  business,  makes  them  less  plain  to  all ;  and  ) 

e  opine,  it  is  sheer  impossibility,  nothing  more  nor  less,  to  shape,  i; 

frame  a  model  set  of  books,  which  would  conform  itself  fully  to  all  >^ 

ements  which  arc  implied  in  the  diversity  of  agricultural  pursuits  li 

— the  soecialties  and  extent  of  the  business — size  of  farms,  herds,  '^ 
-the  importance  given  to  the  work  of  keeping  books,  and  the  time 
»  it. 

jfer  my  hearers  to  the  works  of  W.  C.  Cochran  of  Detroit,  J.  May-  |J 

nt  &  Stratton,  C.  W.  Munson,  and  others.    Each  of  these  systems  [^ 

;e  in  itself,  though  perhaps  in  their  model  form  they  might  not  |! 

NSLnta  of  many  ;  yet  each  of  them  can  be  applied  to  the  most  diver-  il 

iches  of  agricultural  industry,  if  well  understood  and  correctly  ||i 


..< 


t 

> 


the  alwYc  atatciuent,  that  you  will  hardly  evur  lind  two  eets  of  books  eactlj 
alike.  Men  will  eagerly  c&rry  their  iDdividua]  notions  into  every  kind  of 
work  the]'  am  doing,  aod  try  to  improve  {as  they  think)  on  anythiDg  sod 
everything  existing.  There  may  be  perhaps  such  a  thiog  as  a  model  houw. 
theoretically — best  thing  for  everybody — but,  practically,  never  two  men 
built  alike.  It  is  so  with  the  records  of  btifiineas  houses,  banks,  etc.,  wbflw 
similarity  of  business  would  be  thought  to  produce  similarity  of  forms  ^  sad 
ptubalily  in  every  other  line  of  recording  and  writing.  I  will  therefore  glTC 
you  the  general  outlines  of  three  forma  of  Farm  Books  which  I  have  met 
with  in  practice,  and  I  believe  that  all  I  ever  saw  theoretically  rccommcndtd 
could  he  also  classed  under  these  three  headings.  The  first,  simplest  fono 
wnald  comprise  those  farm  sets  found  in  the  text  books  of  Bryant  &  Sint- 
ton,  Packard,  Compr,  Fulton,  Eastman,  etc.  They  are  in  form  very  mitdi 
resembling  the  common  double  or  single  entry  hooka  of  the  merchant,  w 
eaailj  understood,  and  adaptable  to  all  diversities  of  business.  Thej  would 
require  the  keeping  of  a  Day-Book,  at  once  to  be  used  as  a  Journal,  s  C»ii 
Book,  and  a  Ledger.  [Practical  illflstration  of  the  desiral^le  forms  audmst 
agcnient  of  these  books  given,]  Thea«  systems  art  susceptible  of  beiflf 
reduced  to  the  very  simplesf  forms,  and  therefore  mnch  recommended  to  pfT' 
»ons  limited  in  time. 

In  reg&rd  to  the  Day-Book,  I  would  state  that  in  my  opinion  the  bnnU 
needs  for  reference  snd  comparison  not  only  a  record  of  dollars  ud  cotii 
but  also  the  history  of  every  day's  work  and  doings  ;  nay,  more  than  th»t.lis 
ought  to  jot  down  all  his  observations,  the  weather,  and  every  other  remirl 
able  and  even  interesting  event  or  observation,  for  future  reference  and  ii 
spection. 

It  seems  to  mc  that  the  history  of  a  farm  kept  in  that  way  would  be  t 
source  of  infinite  information  and  advantage  to  the  owner  :  it  would  etott 
and  encourage  observations — oompariaona  between  the  year's  crops,  woil 
seasons,  etc.,  would  naturally  follow-— anil  finally  attention  to  ngriculltuil 
reports  from  abroad,  and  a  live  interest  in  all  agricultural  matters  would  In 
the  natural  consequence  of  such  a  course.  We  could  predict  nothing  M 
excellent  results  if  a  great  many  farm  records  would  be  kept  and  computd 
annually. 

As  a  general  rule,  we  cculd  not  advise  farmers  to  close  their  books  otltae 
than  once  a  year,  but  would  emphasize  the  necessity  of  taking  as  correctui 
full  an  inventory  aa  posaible  at  the  start,  and  at  every  closing  of  bookt. 

Aa  a  representative  of  the  eecoDd  aystem,  I  would  refer  my  hearers  to  tbi 
teit-book  ou  agricultural  book-keeping,  by  C.  W.  Cochran,  considerably  mon 
complicated  than  the  former,  but  very  judiciously  and  correctly  arrsngil 
Its  chief  characteristic  is  the  recording  of  the  cost  of  cultivation  against  Hi 
proceeds  of  the  produce  in  detail.  It  necessitates  the  keeping  of  ^ccauilt 
with  the  different  fields  not  only,  but  also  with  all  the  difierent  sourtti  if 
income  or  expenditure ;  labor  of  teams  and  men  must  he  valued,  and  A 
certain  interraU  of  time,  say  every  neck,  carried  to  the  diferent  » 
coaats,  where  it  Tna  appUedu    'DS&cr>m!'tnc'ao&  \w^-«««ci  improTcmcntsu^ 
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r  work  and  expenses  must  be  introduced,  and  accounts  kept  with  im- 
ts,  fences,  teams,  labor,  cattle,  produce,  fields,  dairy,  buildings,  house- 
:pense,  etc     [Follow  practical  illustrations  of  time-table  and  other 

3  is  perhaps  not  much  more  work  in  this  system  than  in  the  one 
id  previously,  but  it  certainly  requires  more  attention,  more  minut« 
i  nations,  and  perhaps  considerable  skill  and  experience ;  but  I  consider 
tbeless  a  practical  set,  susceptible  of  considerable  simplification,  and 
lithfuUy  kept,  certainly  as  full  and  correct  a  record  as  any  one  could 
r. 

hird  form  that  I  intend  to  mention,  is  only  adapted  to  the  manage- 
r  large  estates.  It  consists  in  rather  a  small  library,  if  carried  on  on  a 
ale — that  is  to  say,  separate  books  are  kept  for  the  different  sub-di- 
of  the  manipulations  on  the  farm  or  estate.    Labor  is,  for  instance, 

in  a  record  by  itself ;  the  payments  of  hands,  boarding,  eta,  and 
e  actual  amount  of  labor  done  are  balanced ;  the  work  planned 
anged  for  months  beforehand,  etc.  So  with  the  Team  Book,  which 
;ed  with  the  cost  of  animals  and  harness,  fodder,  attendance,  shoeing, 
d  credited,  individually  or  generally,  with  the  work, 
e  Field  Books  the  different  sub-divisions  of  land  have  separate  records 
through  consecutive  years  the  manner  and  kind,  as  well  as  cost  of  cul- 
1 — the  kind,  amount  and  proceeds  of  crops  are  carefully  entered,  show- 
is  complete  histories  of  the  fields.  And  so  with  herd  books,  orchard 
iry  records,  forests  and  buildings,  etc. 

the  purpose  of  condensing  the  results  shown  in  the  different  books,  a 
1  Journal  must  be  kept.  Cash  Book,  Ledger,  Bill  Book,  Letter  Book, 
ill  be  necessary  auxiliaries  in  this  system.  ^ 

U  require  the  full  time  and  attention  of  one  or  more  men  to  attend  to  \ 

ies  of  book-keeping  of  such  a  concern,  but  it  is  done,  and  consequently 
pays.  The  Farmer's  Record,  by  Mr.  W.  C.  Munson,  published  by 
icr  &  Lyon,  Chicago,  is  somewhat  on  this  plan,  though  on  a  very  small  j 

•eing  adapted  to  the  wants  of  our  farmers.  •  'J 

osing  my  address,  I  may  be  allowed  to  remark  that  since  a  farmer  | 

c  a  business  man,  and  a  good  one,  too,  if  ever  he  intends  to  meet  with  n 

in  his  calling,  we  cannot  too  highly  reoonunend  for  this  purpose  the  \ 

g  of  correct  books.    They  inevitably  tend  to  make  a  man  a  close  cal-  i 

,  and  bring  about  that  foresighted,  balanced  way  in  business  transac- 
?hich  is  a  necessary  requirement  for  success.    Plowing  and  harrowing  -^ 

nake  a  farmer.     There  is  head  work  on  a  farm  to  do,  in  order  to  make 

there  are  close  calculations  to  be  made  between  cost  and  produce ;  the  f. 

3  to  be  planned  for  time  and  beforehand ;  the  crops  must  be  adjusted 
demands  of  the  market;  that  market  must  be  watched;  and  we  are 
at  an  intelligent  record  of  the  past  must  very  much  aid  the  farmer  in 
g  and  keeping  on  the  best  road  to  success 
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DI6CC88ION. 

MoBTFBLDT,  of  St.  LouiB^Il  is  s  great  eource  of  comfort  to 
know  just  where  yon  are  financially,  bnt  not  one  man  in  ten  of  our 
IllinoiB  rarmors  does  know.  It  is  impussihle  to  encceed  iB  this  wb;. 
If  money  comes  freely  it  goes  freely,  and  I  would  iuiprees  the 
idea  tliat  some  account,  even  solitllo  as  an  annual  invcnlory,  sfioaid 
be  kept.  First  keep  a  daily  record  and  journal  in  the  simpleet  form.  I 
Chae.  H.  Bosenstiel,  ofFreeport,  does  tliia,  Aninventory  is  like  ] 
an  account  of  stock,  it  gives  the  working  capital,  or  stock  in  trade. 
Mr.  SnUivant  formerly  kept  an  accnunt  with  every  burse  and 
tjiulo  even.  He  had  system  enoiigli.  ilow  well  he  succeeded  I 
do  net  know,  but  he  claimed  to  have  made  an  acre  of  com  wilt 
fleven-eighlhs  of  a  daj''fi  labor,  Book-keeping  seta  us  thinking  it 
to  cost  of  production  compared  with  price  of  produce. 

Cooi'KB — I  agree  with  the  speakers  that  we  want  a  simple  eysCem 
of  book-keeping  for  fanners — a  system  proportionate  to  thearaon»l 
of  business.  Systematic  book-keeping  is  part  of  the  regular  boii- 
neea  of  the  merchant,  and  it  will  do  for  the  large  farmer,  bat  iIh 
small  farmer,  who  spends  the  day  in  toil,  and  returns  home  tirfii 
at  night,  wants  Bomethiiig  diileront.  He  should  keep  a  book  of 
some  kind,  bnt  we  can't  get  him  to  keep  an  elaborate  system  of 
buokB.  A  simple  cosh  book  will  answer,  and  will  show  a  grcxl 
deal.  Then  lot  him  get  a  ledger,  if  he  likcB,  and  keep  an  acconot 
with  the  whole  farm. 

Dk.  H.0NTON--1C  is  easy  to  theorize  on  book-keeping  but  alitllf 
'different  to  keep  up  the  books.  Borne  years  ago  my  betler-hsif 
assumed  the  responsibility  of  keeping  a  complete  farm  record, ami 
kept  it  for  two  years.  We  tind  we  are  constantly  referring  buci 
to  it.  But  it  is  perhaps  better  for  some  men  not  to  know  whew 
they  are;  if  they  did  they  might  get  discouraged,  whereas  tht; 
persevere  and  finally  get  through. 

Skydkk — Many  expenses  we  get  ashamed  of  simply  by  pntlio? 
them  down,  UouBehold  expenses  cost  strangely  little.  The  in- 
cidental expenses  are  twice  as  much. 

Some  curious  tacts  some  timea  appear  from  keeping  systemstit 
accounts.  Mr.  Eaton,  of  Broadlands,  found  that  the  chief  expen* 
of  bay  making  waa  l\i6  \iB.ia\vTig.  i 

^djonrned. 
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Thubsday  Aftbbnoon,  2  o'clock. 

g  to  the  sickness  of  J.  S.  Taylor,  Dr.  Honton,  of  Gentralia, 
the  discussion  on 

SUPPLY  AKD  DEMAND  FOB  FBUITS. 

bject  is  one  affecting  cur  pockets,  and  embraces  the  nature  of  supply, 
id  means  of  marketing,  the  culture,  harvesting,  and  value  of  pro- 

rdly  ever  possible,  I  think,  to  succeed  with  one  thing,  and  we  ought 
variety.  We  have  here  strawberries,  peaches,  apples,  and  pears,  and 
its  grow  equally  luxuriant.  We  have  a  fine  soiL  Others  have  the 
e  of  a  better  drainage.  Except  for  mismanagement  we  could  have 
:h  great  ease.  It  is  difficult,  however,  to  make  the  supply  too  great. 
8  come  in  at  different  periods.  Villa  Ridge  is  three  weeks  ahead  of  us, 
nd  the  difference  of  ripening  to  be  about  12  days  to  every  100  miles 
ie. 

»untry  is  supplied,  as  yet,  only  along  the  existing  railroad  lines,  and 
o  a  distance  of  twelve  miles  from  them.  Peaches  conflict  more  than 
'ies ;  and  here,  again,  I  would  urge  the  raising  of  more  than  one 
uit.  We  had  a  glut  year  before  last,  but  by  sending  to  other  parts 
ite  the  glut  was  relieved.  Some  years  ago  a  man  was  reported  to 
Le  $2,000,  to  $3,000  a  year  off  a  few  acres  of  strawberries,  the  result 
;at  many  twenty  acre  patches.  We  got  off  owing  to  big  crops,  etc., 
iny  serious  loss.  In  Vineland  some  of  the  early  settlers  seemed  in 
:  making  fortunes,  but  there  they  have  now  settled  down  to  business.  S 

most  marked  case  of  glut,  I  will  mention  the  crops  of  1867,  which 
best  we  ever  had  in  the  whole  south  part  of  the  State.    In  1868,  of  i 

ckages  received  in  one  day  in  Chicago,  one-third  was  consumed  in  |j 

As  prices  grow  lower  consumption  rapidly  increases,  and  as  fast  as  j 

icc  and  culture  spread,  the  consumption  of  fruit  will  increase.  1,200,  T 

twenty-four  quart  cases  of  strawberries  might  be  consumed  in  Chi-  l 

%te.     I  eat  three  pounds  of  fruit  a  day  myself,  and  have  a  friend  \ 

he  eats  five  pounds  of  grapes.     Twelve  years  ago,  I  am  told  that  a  ? 

who  took  sixty-five  quarts  of  strawberries  into  Chicago  could  not  [j 

all,  and  had  to  take  home  ten  quarts.     Now  he  sells  4,000  to  5,000  ; 

d  Peoria,  in  1862, 1  saw  from  thirty  to  sixty  quarts  a  day  sold  with  ] 

now  500  don't  supply  the  morning  markets. 

should  be  used  in  even  more  forms  than  they  are  now.  I  find  in 
lilies  that  fruits  are  not  enough  used.  ^ 

ds  should  be  compelled  to  carry  fruits  at  same  rates  as  other  pro- 
e  have  to  pay  $1  20  per  100  for  fruit  to  Chicago,  when  we  should 
lore  than  double  what  we  do  for  wheat,  or  40  cents,  we  pay  94  cents 
lit  train.  We  have  tried  to  secure  other  outlets,  but  in  the  end  have 
;ded  so  well.  There  was  an  engagement  last  year  in  Chicago  fox 
t  hours.     Commission  merchants  shipped  outside  and  t\ixi%  x^ilfff^ 
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««i.  '  Wfl  ought  to  h&Tc  licre  n  Board  of  Tnide.  and  be  able  foB 
the  prices  of  previoua  day  every  day  at  different  points. 

DI8rD8810H. 

■Wakkman — At  Milwaukee,  in  time  of  the  glut  at  Chicago, 
strawberries  were  28  to  31  cents  in  Milwaakee,  and  4  to  5  id 
Chicago. 

Wood,  of  South  Pass — I  have  been  only  five  years  in  the  bnii- 
nees.  I  tind  that  all  the  producers  crowd  into  a  promising  mar- 
ket, and  get  in  each  other's  way.  Wo  ought  to  organize  from 
here  to  Villa  Eidge,  and  have  concert  of  action.  I  advocaled 
sending  a  man  to  the  varions  points,  but  did  not  succeed  in  having 
it  done.  Last  year  Mr.  Earle  was  sent  east  to  effect  arrangenientt 
to  ship  strawberries  that  way.  He  did  the  best  bo  knew,  and  per 
haps  the  best  poBsiblo;  a  Michigan  Central  car  was  given  us,  and 
taken  through  to  Detroit  with  a  passenger  train  at  the  price  of 
freight.  The  first  car,  which  was  not  full,  went  through  in  good 
time,  and  paid.  The  nest  car,  which  was  fnll,  broke  downthii 
aide  of  Champaign.  In  the  next,  ice  was  tried,  placed  in  a  pao  il 
the  top.  Another  car  load  did  not  connect.  T  think  mischief 
was  done  intentionally. 

Certain  places  never  get  berries  from  abrord.  At  our  tirBtiiieet 
ing  we  voted  to  canvass  the  territory,  ascertain  how  ranch  Milwau- 
kee wants,  for  instance,  and  send  a  whole  car,  but  we  found  onlj 
4jT00  quarts  of  strawberries  were  shipped  lo  Milwaukee,  Jnne  Jit 
We  wanted  a  car  to  go  up  the  main  line,  but  on  the  28th  May  onlj 
2,y00  qunrts  were  sent,  yet  the  gross  shipments  of  strawberriM 
from  Cobden  alone,  were : 

In  1867 8,163  bnsbeU 

In  1868 5.816 

In  186B 17,774 

Centralia  shipped  in  186y,  6,301  bushels.  (10,300,  says  Mr-, 
Cooper.) 

In  view  of  these  facte,  we  voted  to  send  out  a  man  to  canvw 
and  have  him  contine  himself  to  a  certain  |region,  and  see  if  *l 
cannot  keep,  say  one-half  of  the  berries  we  ship,  out  of  Chictgs. 
We  ship  direct  to  these  places,  save  twelve  hours  or  more,  and  g* 
live  cents  more  a  quart. 

We  find  trouble  I'rom  the  berciea  brought  in  by  the  "native*" 
s  distance  of  twelve  mWeB,  ftW  \jTtt\6a4,  \>»&-^  ■^\^e&,  \!&e  craia 


)N — According  to  the  prices  charged,  an  engine  with  only 
of  fruit,  ranning  from  South  Pass  to  Chicago  would  make 
0. 
— Fifty-three  tons  were  sent  in  one  day  from  our  station 

• 

—I  think  the  rates  were  reasonable  last  year. 
N — Not  much  has  been  said  as  to  the  probable  increase  in 
Planting  will  increase  vastly  from  the  new  railroads. 
!  from  Springfield  through  Edgewood  will  strike  one  of 
:  fruit  regions.  There  are  large  orchards  at  Olnev,  and 
there  they  will  go  in  heavily.  The  Belleville  and  South 
railway  will  also  let  in  a  good  deal.  1  think  that  the  de- 
li not  increase  as  fast  as  the  supply, 
rned. 
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idly,  and  in  such  a  condition  as  to  hurt  the  sale  of  good 
fVe  find  it  difficult  to  get  daily  accounts  of  sales. 
N,  of  Villa  Ridge — I  have  been  much  pleased  with  Dr. 
s  remarks,  especially  his  advising  to  grow  several  kinds 
I  think  apples,  especially  late  apples,  one  of  the  safest 
raise,  and  I  think  they  will  be  one  of  the  most  profitable, 
a  steady  increase  in  the  price  of  fruit,  first  because  mor^ 
ire  using  it,  and  secondly  from  the  extension  of  our  rail- 
id  the  means  of  distributing  it.    Pears  pay  well,  and  are 
in  demand  just  like  apples.    They  are  not  now  apprecia- 
nail  towns.    An  organization  was  attempted  three  or  four 
;o  to  ship  to  six  men  in  Chicago      It  failed.     Mr.  Woods^  I 

f  do.  I  think  we  can  work  out  something.  Put  up  good 
^ood  order ;  yet  in  case  of  bad  and  good  fruit  there  h^a  been 
ling  as  averaging  of  sales.  That  was  done,  and  is  done 
day. 

;r — One  means  of  increasing  the  demand  is  the  establish- 
canning  houses. 

TON — I  think  it  in  bad  taste  to  say  anything  against  the  j 

Central.   Its  fruit  train  did  not  pay  all  last  year.  They  did 

>uld  expect  of  them.    The  best  place  to  sell  is  in  the  home 

the  next  outlet  is  the  large  commercial  centres.    We  can't 

ship  long  distances,  our  raspberries  spoiled  over  night 
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Thursdat  EvKiiDfo — 7  P.  M. 
Jndge  A.  M,  Beowit,  of  Villa  Bidge,  one  of  the  TniBteea  of  the 
TTniverBitj,  read  a  lecture  on 

PEAE   OnLTnEB. 
Jfr.  Presi'lfnt,  Ladies  and  OfitUmen  : 

Our  Secretary  hus  assigned  uie  a  Evibject  upon  which,  I  fear,  I  shall  beabit 
to  throw  a  very  feeblu  light.  It  is  a  subject,  howflvcr,  of  great  interea 
growers  of  fruit,  and  what  I  am  about  to  say,  though  of  little  value  id  Itwit 
may  seire  to  draw  out  from  otlitrs  of  larger  experience  and  more  eilendrf 
obserration,  sometbing  that  shall  redeem  my  own  deficiency. 

During  the  past  twantj  years,  pear  culture  has  received  a  wonderful  it* 
petus.  Hundreds  of  thousands  of  trees  have  been  planted  in  all  parts  of  tbi 
country— the  nurseries  have  been  taxed  to  their  ntmnst  tn  supply  the  it- 
mand,  and  yet,  this  noble  fruit  is  still  a  luxury,  attainable  by  the  wealthf 
only,  even  in  our  most  favored  markets.  In  tlio  less  important  nisrketa,  il  i 
rarely  exposed  for  sale,  and  it  may  be  asserted  that,  of  the  whole  popoltlM 
of  the  United  States,  not  oq«  luau  to  twenty  has  ever  eaten  a  Snl-nu  ft- 
The  inference  from  these  statements  must  be  that  pear  growing  has  not  beta 
generally  successful.  Indeed,  it  is  doubtful  whether  one-half  tbe 
planted  during  the  past  twenty  years  are  now  alive,  and,  in  the  west  cqi» 
cially,  an  old  pear  tree  is  such  a  rurity  that  we  look  upon  it  with  a  kind  "f 
reverence.  Knowing,  then,  as  we  do,  that  the  pe4ir,  under  favorable  condi- 
tions, ia  one  of  the  most  vigorous,  Ihrifty,  productive  and  long-lived  of  all  off 
fruit-bearing  trees,  it  follows  that  cither  our  soil  or  climate,  or  both,  »re  «•■ 
anitcd  to  it,  or  that  planters  have  been  unfortunate  in  their  selection  of  nn- 
eties;  or,  else,  that  we  have  failed  to  understand  and  apply  the  kinds 
culture  that  is  required  to  secure  it  against  those  fatal  diseases  to  whiii  it  i" 
subject. 

In  planting  an  orchard,  the  first  thing  to  be  considered  ia  (he  nature 
soil  in  which  the  trees  arc  to  grow,  for  though  the  pear  adapts  itself  to  a  •iw 
t  range  of  climate  and  a  great  variety  of  soils,  thriving  alike  in  tbe  ea 
New  Jersey,  the  deep  alluvium  of  our  own  western  river  bottoma,  and  th 
clay  hills  of  the  river  bluffi),  it  is  yet  somewhat  capricious,  living  and  ks'i't 
frnlt  in  some  localities,  to  a  good  old  age,  while  in  others,  it  persists  ia  t^ 
iahing  by  disease  in  its  early  youth.  While  wo  cannot  assert  absolutely  "W 
soil  is  best  for  the  pear,  we  may  safely  say  that  it  must  be  measurably  feft* 
and  especially  that  it  must  be  deep,  with  a  sub-soil  permeable  by  itsd«f 
feeding  roots  and  incapable  of  holding  stagnant  water.  No  soil  can  be  p* 
for  tbe  pear  which  is  underlaid  by  an  impervious  sub-soil.  Tbe  roots  in  i 
effort  to  obey  the  law  of  their  nature,  which  is  to  extend  downward 
groat  depth,  will  penetrate  to  the  sub-soil,  and  will  find  iu  the  stagnant  wtW 
held  there  the  conditions  of  disease  and  certain  death.  Nor  is  a  soil  suit*!* 
for  tbe  pear,  however  dry  it  may  be,  in  which  there  is  an  undue  propani* 
o/itumus,  for  the  tendency  o£Uuau\.ofia&>u»  %  luocalent,  sappy  andli'' 
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I,  which  always  inyites  diseasa  I  should  say,  therefore,  that  the  best 
*  the  pear  is  one  originally  deep,  well  drained  and  rich,  in  which  the 
egetable  mold  has  been,  to  a  considerable  extent,  exhausted  by  pre- 
ultiyation. 

PREPABATION  OF  THE  OBOUND. 

loubt  it  would  be  an  advantage,  in  most  soils,  to  trench  the  ground  to 
pth  of  three  feet  or  more,  but,  as  not  one  man  in  a  hundred  can 
I  incur  the  expense  of  this,  it  would  be  useless  to  recommend  it. 
ny  localities  under-draining  may  be  essential,  but  it  is  beginning 
loubted  whether  under-draining  is  practicable  in  orchards  without  the 
;  and  expense  of  once  in  two  or  three  years  taking  up  the  tiles  to  free 
rem  the  masses  of  roots  that  penetrate  into  and  clog  them.  In  soils 
lly  well  suited  to  the  pear  the  only  preparation  necessary  is  deep  plow- 
6  deeper  the  better.  For  soils  underlaid  by  a  tenacious  sub-soil,  it 
'x>  me,  that  the  best  preparation,  aside  from  thorough  under-draining, 
consist  in  deeply  plowing  the  land  into  ridges,  upon  which  the  trees 
be  set,  thus  giving  the  greatest  depth  possible  for  the  roots  to  pene- 
nd  furnishing  surface  drainage  by  which  superfluous  water  could  escape. 

SELECTION  OF  TKBBS. 

sfer  trees  not  more  than  two  years  old  from  the  bad  or  graft,  and  con- 
earlings  generally  the  best.  At  this  age  you  are  much  more  likely  to 
•ts  entire,  or  nearly  so.  The  pear  tree  sends  its  roots  so  deep  into  the 
hat  by  the  time  it  is  three  years  old  the  fibrous  roots  are  beyond  the 
>f  the  Dursery-man*8  spade,  and  you  get,  not  roots,  but  mere  naked 
foot  or  more  in  length.  A  tree  thus  mutilated  requires  about  two 
3  repair  the  damage  done  before  it  can  begin  to  grow.  The  young 
ith  its  system  of  roots  perfect,  or  nearly  so,  grows  at  once,  and  will 
ly  overtake  and  excel  in  size  and  vigor  its  larger  and  older  neighbor. 
r  reason  for  ordering  young  trees  is,  that  the  chance  is  better  for  get* 
em  well  grown  and  thrifty,  to  say  nothing  of  diminished  cost. 

TIME  FOR  PLANTINO. 

s  may  be  planted,  when  the  ground  is  in  good  condition,  at  any  time 
ho  fall  of  the  leaves  in  autumn  to  the  beginning  of  growth  in  the 
In  fall  or  winter  planting,  however,  great  care  must  be  taken  to 
le  earth  up  around  the  stems  to  prevent  the  loosening  of  the  roots  in 
onnd  by  the  winds  or  their  upheaval  by  frosts— dangers  to  which  the 
peculiarly  liable  from  its  usual  want  of  numerous  small  roots. 

DISTANCE  BETWEEN  TBSBS. 

-e  is  considerable  diversity  of  opinion  amongst  orchardists  as  to  the 
distances  between  trees  in  pear  orchards,  but  the  tendency  is  very 
y  toward  much  closer  planting  than  was  formerly  practiced.    If  we 
hat  our  trees  would  live  to  reach  the  age  of  twenty  years  or  moT^  %.Tk^ 
I  to  provide  for  tbem  while  young  all  the  room  they  would,  xeq^oii^  V[^ 


their  mature  age,  twentj-five  or  thirty  feet  apart  would  be  nunc  toa  nradt 
But,  knowing,  as  we  do,  thoir  liability  to  perish  by  disease  long  before  they 
would  require  bo  much  apace,  and  knowing,  also,  that  if  all  ehonld  euririi* 
they  will  bear  fruit  many  yenra  before  they  would  cover  the  ground,  it  Bwni* 
much  the  wiser  plau  to  plant  close,  say  four  trees  wbere  otherwise  Ibcra 
would  be  but  oue.  For  standurd  trees  fifteen  feet,  or  tweWe  by  BfteeD,  for 
Hime  Tarietics,  woulil  seem  to  mo  very  suitable  distances.  If  they  live  long 
enough  to  crowd  each  other,  a  part  can  he  taken  out,  for  before  this  wUl 
occur  they  will  have  paid  for  themselves  many  times  over.  If  the  plan  of 
loot-pruning,  of  which  I  ahall  spi?ak,  should  1)e  adopted  and  perBlated  ll 
theae  distaucea  should  be  still  further  dimiuisbed. 


All  agree,  so  far  aa  I  know,  that  all  orchards  should  be  well  cnltinlcd, 
while  they  are  young,  but  it  ia  the  practice  of  many  to  cease  cultiTation  U 
soon  as  the  trees  have  reached  a  bearing  age,  and  sow  the  ground  in  gr»« 
80  distinguished  a  horticulturist  as  Mr.  Mahan,  inaint^iins  that  sod,  if  ke[( 
mowed  close,  and  the  cut  grass  left  on  the  ground,  operates  na  a  muicb,  not 
equal  to  a  mulch  of  straw  or  leaves,  but  still  superior  as  a  promoler  of 
growth,  to  cultivation.  It  seems  to  me  that  it  must  be  a  very  peculiar  sollia 
which  such  a  result  would  be  produced.  If  the  object  were  to  chuck  a  loo 
rampant  growth,  and  thus  promote  fruilfulness,  or  prercnt  a  tendency  U 
dtseaee,  we  might  look  upon  the  practice  as  a  wise  onej  but  the  difficult/ 
with  trees  that  have  once  come  into  bearing,  is,  that  they  are  apt  lo  ti 
wood-growtli  alQio3t  entirely.  Pears,  and  particuUrlj  those  varieties  1 
are  protStable  and  most  generally  planted,  tend  to  over- fruit  fulness.  Tbcj 
cover  themselves  with  fruit  spurs  and  blossom  buds  to  such  an  esteut,  tlut 
they  cease  to  form  new  wood  unlesa  stimulated  by  manure  or  cuUivali<)i 
If  the  trees  require  cultivation  to  make  them  grow  while  they  are  yoang  an 
producing  no  fruit,  surely  they  must  require  it  still  more  when  their  en«rgi!» 
are  must  severely  taxed — when  they  are  required,  in  one  and  the  same  seMon, 
to  perfect  a  crop  of  fruit,  prepare  blossom  buds  for  the  succucdiDg  year,  and 
extend  their  growth  of  wood.  If  they  fail  in  either  of  these  it  will  be  it 
latter,  aod  the  reault  will  t>e  small  and  meagre  foliage,  with  an  excel 
Email  and  worthless  fruit ;  and  this  process  goes  on  from  year  tu  year,  nntil 
the  trees  ceaae  to  be  of  any  value.  I  regard  a  moderate  annual  growtb  d 
new  wood  as  essential  to  tho  permanent  health  of  all  fruit  trees,  and  I  fcao* 
of  no  way  to  secure  it,  when  there  are  anuual  crops  of  fruit,  except  by  Ibi 
stimulus  of  cultivation,  assisted  when  necessary  by  a  judieioua  thinning  of 
the  fiuit,  or,  what  is  still  better,  of  the  fruit  buds.  I  regard  the  recomnKB* 
datioa  to  sow  grass  in  orchards  of  any  kind  as  pernicinus  to  the  last  degrn 
and  insist  upon  thorough  cultivation,  especially  in  the  early  part  of  W^ 
season,  as  essential  to  permanent  health  and  productiveness. 


ji.Tnsa  OP  p 

Bot,  after  all,  the  want  of  suw%s3  in  pear -growing  has  not  been  the  remft 
of  a  negloet  of  proper  culture  ao  nuu:^  «a  ol  cXVcc  t.'D^  entirely  didBiVt 
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The  fbrst  of  these  to  which  I  shall  call  your  attentioii»  has  been  the 
[tion  to  plant  too  many  varieties.  The  novice  in  pear  cnltnre  looks 
h  the  catalogues  of  the  nursery-man,  or  the  descriptions  in  Downing 
ry,  and  the  desire  seizes  him  to  plant  a  few,  at  least,  of  every  kind  that 
s  well  spoken  of.    He  makes  up  his  list,  and  he  is  fortunate  if  he  is 

•  close  it  with  less  than  thirty  to  fifty  varieties.  At  the  end  of  ten 
he  will  find  that  ninety  per  cent,  of  the  fruit  he  has  gathered  has  come 
ot  more  than  five  or  six  varieties.  He  will  find,  also,  that  many  kinds 
isappeared  from  the  orchard,  and  the  places  that  knew  them  know 
lO  more,  and  he  may  wish  that  several  other  sorts  had  followed  their 
ie.  In  one  of  his  beautiful  and  instructive  rural  essays,  Mr.  A.  J. 
Qg  gives  an  account  of  a  pleasant  dream  that  visited  him  as  he  swooned 
f  to  sleep  in  a  hammock  stretched  in  his  garden  on  a  warm  suouner 
^.  Pomona,  goddess  of  fruits,  and  Flora,  goddess  of  flowers,  called 
im  and  entered  into  conversation  with  him.    Part  of  what  Pomona 

•  him  is  so  appropriate  to  the  point  under  consideration  that  I  cannot, 
\  it  is,  forbear  quoting  it : 

mona,"  says  the  narrative,  "  opened  the  discourse  by  a  few  graceful 
:s,  touching  the  gratification  it  gave  them  that  the  modems,  down 
present  generation,  had  piously  recognized  her  guardian  rights  and 
f  her  sister  Flora,  even  while  those  of  many  of  the  other  Olympians, 

Jupiter,  Pau,  Vulcan,  and  the  like,  were  nearly  forgotten.  The  won* 
fondness  for  flowers  and  fruits,  growing  up  in  the  western  world,  had, 
lared,  not  escaped  her  eye,  and  it  received  her  warmest  approbation, 
d  something  that  we  do  not  quite  remember,  in  the  style  of  that  good 
asG  of  *  making  the  wilderness  blossom  like  the  rose,'  and  declared 
ora  intended  to  festoon  every  cottage  in  America  with  double  Michi- 
<;s,  Wistarias  and  sweet  scented  vines.  For  her  own  part,  she  said  her 
were  busy  enough  in  their  invisible  superintendence  of  the  orchard 
g  DOW  going  on  at  such  a  gigantic  rate  in  America,  especially  in  the 
i  States.  Such  was  the  fever,  in  some  of  those  districts,  to  get  large 
ions  of  fruit,  that  she  could  not,  for  the  life  of  her,  induce  men  to 
oug  enough  to  select  their  ground  or  the  proper  sorts  of  fruit  to  be 
As  a  last  resort,  to  keep  them  a  little  in  check,  she  was  obliged 

her  better  feelings,  to  allow  the  blight  to  cut  ofif  part  of  an  orchard 
d  then.  Otherwise  the  whole  country  would  be  fllled  up  with  poor 
»le  odds  and  ends  from  Europe — Buerris  and  Bergamots,  with  more 
n  their  French  names  than  flavor  under  their  skins." 
3  last  words,  we  confess,  startled  us  so  much  that  we  opened  our  eyes 
vidcly,  and  called  upon  the  name  of  Dr.  Van  Mons,  the  great  Belgian, 
of  the  gratitude  of  the  pomological  world,  etc.  To  our  surprise, 
I  declared  that  she  had  her  doubts  about  the  Belgian  professor — she 
was  a  very  crotchety  man,  and  although  he  had  devoted  his  life  to 
vice,  yet  he  had  such  strange  whims  and  caprices  about  improving 
•y  a  regular  system  of  degeneration,  or  running  them  out,  that  ahft 
take  nothing  of  him,    ''Depend  upon  it,''  she  said,  **  in»Ji^  oi'^nA  bot\a 


are  worthless— moat  of  tben  have  sickly  constitutions,  and,"  she  added,  with 
some  emphafiia.  Knapping  her  fingers  as  she  spake,  "I  woald  not  give  cm 
sound,  healthy,  seedling  pear,  springing  up  under  nataral  culture,  in  yout 
American  soil,  for  dU  that  Dr.  Van  Mens  ever  raised."  (We  beg  our  readrrs 
to  understand  that  these  were  Pomona's  words,  not  ours.)  She  gsTe  ui, 
after  this,  very  special  ebargo  to  impresa  it  upon  her  devotees  in  the  Uoilri 
States,  not  to  be  too  much  smitten  with  the  love  of  new  names  and  great  cul- 
lections.  It  gave  her  more  satisfaction  to  see  the  orchard  and  frnit  room  -jt 
one  of  her  liege  subjects  teeming  with  the  abundance  of  the  few  sorlt  nf 
real  golden  merit,  than  to  see  whole  acres  of  new  varieties  that  have  no  other 
merit  than  novelty.  Bhe  said,  too,  that  "it  was  amaiting  haw  this  passion  M  ' 
collecting  fruits — a  genuine  monoukania — grew  upon  a  poor  mortal  when  b 
was  once  attacked  by  it;  so  (hat,  indeed,  if  he  could  uot  add,  ever;  st^ason,  b 
least  fifty  new  sorts  from  the  Continent,  with  some  such  outlandish  niniM 
(which  she  said  she  would  never  recognize,)  as  Buerre  bleu  d'lit  iwurwiu 
BcrinesivKHni/,  etc.,  he  would  positively  hang  himself  in  a  fit  of  the  blues." 

Moat  planters  of  orchards  have  been  affected  with  this  moaomania  \a 
greater  or  less  extent,  and  it  has  had  its  legitimate  results  in  meagre  emp> 
and  sickly  and  dying  trees. 

Another  principal  cause  of  the  failuree  in  pear  growing  is  the  pear  U 
blight — a  disease  about  which  much  has  been  said  and  written,  and  Is* 
which  many  causes  have  been  assigned  and  many  remedies  proposed,  lbs 
diagnosis  of  the  disease  given  by  Mr.  Downing  in  his  "Fruits  and  Fmil 
Trees  of  America,"  has  been  generally  received  as  correct  and  complele, 
recently  a  new  t  lieory  has  been  started,  ascribing  the  malady  to  the  attscts 
of  fungi.  Mr.  Downing  snya  :  "To  eiplain  the  nature  of  this  disease,  ■• 
must  first  premise  that,  in  every  tree,  there  are  two  currents  of  sap  earrieil 
on:  1st,  the  upward  current  of  sap  which  rises  through  the  outer  wood,  (« 
albarnfira)  to  be  digested  by  the  leaves ;  2d,  the  downward  current,  whidi 
descends  through  the  inner  bark,  (or  liber)  forming  a  deposit  of  new  woc^ 
on  its  passage  down. 

"  Now,  let  us  suppose,  anterior  to  a  blight  season,  a  very  sudden  and'esrlj 
winteT,  succeeding  a  damp  and  warm  autumn.  The  summer  having  beea  drj, 
the  growth  of  trees  was  completed  early;  but  this  excess  of  dampness  ii 
tumn,  forces  the  trees  into  a  vigorous  second  growth,  which  continues 
While  the  sap  vessels  are  still  filled  with  thin  fluids,  a  sharp  and  sudds 
freezing  takes  place,  or  is,  perhaps,  repeated  several  time«,  followed  in  tl 
day  time,  by  bright  sun.  The  descending  current  of  sap  becomes  thick  U 
clammy,  so  as  to  descend  with  dilBcult; ;  it  chokes  up  the  sap-vessels,  freeM 
and  thaws  again,  loses  its  vitality,  and  becomes  dark  and  discolored,  and,  ii 
Borae  cases,  so  poisonous  as  to  destroy  the  leaves  of  other  trees  when  applied 
to  them.  Here,  along  the  inner  bark,  it  lodges,  and  remains  in  a  thicL 
sticky  state,  all  winter.  If  tt  happens  to  flow  down,  till  it  meets  with  MI 
obstruction,  and  remains  in  any  quantity,  It  freezes  ag.iin  beneath  the  haffc 
rnpturea  and  destroys  the  wxp-veaaelB,  and  the  birk  and  some  of  the  wood  M- 
neath  it  aimvels  and  dies." 
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necessary  to  quote  what  is  said  farther  as  to  the  outward  xnani- 
of  the  disease  in  the  bark  and  foliage.  Tou  are  all,  probably, 
ith  them.  What  I  have  quoted  embraces,  very  briefly  and  con- 
explanation  of  the  manner  in  which  the  disease  has  its  origin.  It 
of  view,  however,  the  action  of  fungoid  growths  which,  as  recent 
ons  show,  are  present  in  the  further  progress  of  the  malady. 
:here  would  be  no  blight  if  our  trees  could  always  go  into  the 
;h  perfectly  ripened  wood,  and  probably,  if  there  were  no  fungus 
i,  usually,  recover  from  the  effect  of  the  freezing  of  the  sap.  The 
may  freeze  until  the  sap  is  as  black  as  ink,  and  yet  live  and  flour- 
e,  under  cover  of  the  strong,  protecting  bark,  depositing  layers  of 
ly  wood  over  the  diseased  surface  of  the  cUbumum.  But  the  bark 
Itivated  pear  is  exceedingly  delicate,  its  vessels  easily  ruptured. 
)ose  the  conditions  indicated  in  the  extract  I  have  quoted.  A  rup- 
le  bark,  however  minute,  occurs,  through  which  the  disorganized 
out.  Upon  this  the  ever  present  sporules  of  those  "  scavengers  of 
10  cryptogams,  fasten,  vegetate  and  multiply,  spreading  and  push- 
vay  from  the  diseased  into  the  healthy  tissue,  until  the  affected 
girdled  and  destroyed ;  or,  if  the  trunk  is  the  point  of  attack,  the 
dies  outright. 

the  disease  originates  as  we  have  supposed,  the  remedy,  or  rather 
Qtivc  indicated,  is  such  a  course  of  treatment  as  will  secure  per- 
ned  wood  and  prevent  an  autumnal  growth.  As  we  cannot  con- 
asoDs,  we  must  so  manage  as  to  adapt  the  trees  to  their  vicissitudes, 
plish  this,  different  methods  have  been  recommended  and  prac- 
e  are  told  to  apply  lime  and  ashes,  well  worked  into  the  soil,  as 
»  produce  short  jointed,  well  matured  wood ;  and  the  advice  is  no 
d,  but  we  have  seen  abundance  of  blight  in  the  most  highly  cal- 
ils.  Others  say,  cultivate  so  as  to  keep  your  trees  growing  to  so 
od  that  there  will  be  just  time  enough  for  the  wood  to  ripen  be- 
veather;  but,  practically,  this  cannot  be  done  with  any  great  de- 
•tainty.  Uucovering  the  roots,  whenever  we  observe  a  tendency  to 
h,  is  also  advised,  and  finally,  root-pruning.  This  last  has  been 
ded,  as  a  final  resort,  by  Downing,  Field  and  others ;  but  so  far  as 
le  first  to  insist  upon  and  practice  it  systematically,  was  our  dis- 
l  State  Horticulturist,  Dr.  Hull.  In  a  region  where  whole  orchards 
bed  with  blight,  he  has  found  it  a  complete  protection  ;  and,  in  our 
;rn  soils  and  changeable  climate,  it  is  probably  the  only  sure  pre- 
The  philosophy  upon  which  the  practice  is  founded  is  sound.  A 
?d  tree  will  make  no  vernal  growth  in  the  fall.  It  will  have  enough 
3pair  damages  below  ground  without  attempting  anything  above 
}  proper  duty  of  ripening  its  fruit  and  making  its  normal  growth 

al  objection  to  the  plan  is  the  labor  and  expense  of  digging  trenches 
deep  around  any  large  number  of  trees  and  repeating  the  process 
3  once  in  every  two  years.  This  objection  may  ptoba\>Vj  \>e  "^pw^X^ 
dj  the  use  of  sharp  cutters  drawn  by  horses,  but  M  it  casiiiot^V^Vi^ 
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better  to  incar  the  exp^kae  of  hand  lalx;^  than  to  have  no  pears.  The  d^ 
of  successful  fruit  growing  without  labnfhas  gone  by  in  this  country  forertr. 
Another  objection  to  the  general  adoption  of  the  practice  occurs  to  me,  to- 
wit :  that  root-pruning  implies  the  necessity  of  the  very  highest  culture— it 
implies  judicious  top-pruning  as  well,  and  careful  thinning  of  the  fruit  buds; 
in  a  word,  it  implies  a  degree  of  care  in  the  management  of  the  trees  that 
very  few  men  will  be  willing  to  give  them.  Tree«  root-pruned  every  two 
years  and  otherwise  lefl  to  take  care  of  themselves,  would  very*  soon  frnit 
themselves  to  death.  Our  orchards,  instead  of  presenting  an  array  of  wide- 
Bpreading  thrifty  trees,  would  show  us  rows  of  miserable,  stunted  monkeji, 
their  heads  mere  thickets  of  fruit  spurs.  For  those  who  are  not  disposed  to 
adopt  this  thorough  system  of  management,  there  are  certain  palliatives  tlut 
may  be  resorted  to,  in  addition  to  those  I  have  before  noticed,  such  as  cutting 
out  and  burning  diseased  branches,  or  shaving  off  the  bark  wherever  the 
shriveled  spots  appear,  or,  as  the  last  resort,  digging  up  the  tree  and  plant- 
ing another,  of  a  healthier  sort,  in  its  place. 

Loaf-blight  is  another  disease  to  which  some  varieties  of  pears  are  subject. 
It  consists  in  a  premature  dropping  of  the  foliage,  very  often,  while  the  froit 
is  still  upon  the  trees  and  unripe.  It  is  not  fatal  in  itself,  but  often  leads  to 
the  form  of  blight  we  have  already  discussed.  Trees  thus  early  denuded  of 
their  leaves  almost  always,  unless  the  autumn  is  very  dry,  bcg^n  to  grow 
again  in  the  latter  part  of  the  season,  and  consequently  enter  the  winter  wift 
their  sap  vessels  gorged  with  unelaborated,  crude  sap.  The  proximate  ciose 
of  the  malady  is  fungoid  growths  upon  the  leaves,  but  there  is  doubtless  »)me 
remote  cause  in  the  comiiticm  of  the  trees  themsrlvcs.  Probably,  jis  it  attacks 
certain  varieties  only,  whilst  others  are  wholly  tixempt,  it  depends  upm  S':>nie 
constitutional  taint.  Possibly  it  is  a  mollification  of  the  other  form  of  blight, 
the  vitiated  Siip  entering  the  circulation  and  inviting  the  attack  of  fungi  in 
the  leaf  instead  of  the  bark.  The  best  treatment  of  the  disease  that  I  can 
think  of  is  to  reject  entirely  all  varieties  known  to  be  subject  to  it.  F^rta- 
nately,  we  ciin  do  very  well  without  them,  however  much  we  might  like  w 
retain  such  noble  fruits  as  the  Flemish  Beauty,  Buerre  Diel  and  the  Loui* 
Bonne  de  Jersey. 

DWAKFS. 

Perhaps  I  should  not  close  without  a  few  words  in  relation  to  dwarf  trees. 
According  to  my  own  experience,  they  possess  but  a  single  advantage,  tlttt 
of  producing  fruit  at  an  early  age.  They  are  not,  as  has  been  often  claimed, 
less  sul  ject  to  blight  than  trees  on  the  pear  stock.  In  my  own  orchard,  much 
the  largest  proportion  of  trees  that  have  been  affected  by  this  disease  weie 
wholly  on  quince  roots.  For  orchards  the  dwarfs  are  objectionable.  Tbty 
require  high  culture  to  make  them  permanently  productive,  and  as  it  isn*- 
ciNsary  to  previ'nt  their  being  prostrated  by  the  winds,  to  triin  them  wili 
low  heads,  this  cannot  be  given  with  the  plow.  For  thu  garden,  where  ibew 
is  room  for  but  few  trees,  th<*y  are  desirable.  They  grow  rapidly  and  couie 
t<f  u  bearing  size  as  well  as  a  bearing  age  much  earlier  than  standards,  and 
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hen  properly  trained  and  otherwise  well  managed,  nothing  can  be  more 
eantifiil  and  satisfactory. 

In  shallow  soils,  not  well  suited  to  the  pear  on  its  own  roots,  quince- 
x>ted  trees  may  be  often  made  to  succeed.  The  quince,  unlike  the  pear, 
eepB  its  roots  near  the  surface,  and  may  live  and  thrive  in  situations  that 
Jght  prore  fatal  to  the  latter. 

Dwarf  trees  often  change  to  standards  after  they  have  eome  into  bearing, 
J  Bending  out  roots  above  the  junction  with  the  quince,  thus  giving  the 
oltivator  the  benefit  of  early  fruitfalness  and  also  the  permanence  of  the 
ear  root.  This  result  can  be  artificially  produced  by  removing  the  earth 
nd  by  an  upward  cut  with  a  sharp  knife,  forming  a  lip,  in  the  pear  wood, 
rhenever  a  root  is  desired.  This  lip  should  be  kept  open  by  the  insertion 
fa  piece  of  glass  or  some  other  substance,  and  the  earth  replaced  and  firmly 
tressed  down.  I  have  seen  the  happiest  result  from  this  rooting  firom  the 
lear,  in  trees  that  had  almost  ceased  to  grow  on  the  quince,  and  especially 
n  a  row  of  Bartletts,  which  seemed  exhausted,  as  is  generally  the  case  with 
his  variety,  by  their  first  crop,  but  which  are  now  as  thrifty  and  vigorous 
M  trees  need  to  be. 

Mr.  President :  Pear  culture  in  the  west  is  yet  in  its  infancy.  Let  us  hope 
bat,  with  a  few  years  more  of  experience  and  close  observation,  we  may  be 
•ble  to  onderstand  it  more  perfectly — that  we  may  learn  the  varieties  that 
xe  adapted  to  our  several  localities,  and  have  the  courage  to  weed  out  and 
^^ect  all  others. 

DI80TTSSI0N. 

HrroHELL,  of  Centralia — When  should  bark  be  cut  for  blight  ? 

Bbowk — Whenever  you  see  it. 

CooFBB — When  would  you  "  lip  "  the  dwarf  trees  to  get  them 
^pon  their  own  roots  ? 

Brown — In  spring,  or  even  as  late  as  midsummer. 

Bbedeb,  of  Centralia — Several  years  ago  I  put  out  dwarf  trees 
^n  a  side  hill,  near  Cincinnati.  On  the  hill  side  below  were 
itones  laid  up ;  the  earth  filled  up  against  these  about  the  tree 
^nnks,  and  they  became  good  standards. 

HELM-^What  are  the  five  best  sorts  ? 

BfiOWN — Bloodgood,  Bartlett,  Howell  (coming  very  near  with 
Qie  Bartlett),  Seckel  and  Duchess  d'Angouleme,  which  is  the 
Ctaly  pear  I  would  plant  as  a  dwarf. 

Lawbbnos — I  don't  know  much  about  it.  Buffum  is  a  good 
ptiUj  but  not  profitable.  I  had  the  Seckel  3^  inches  in  diameter 
Anring  the  past  year,  but  I  don't  expect  to  keep  it  up.  Blood- 
good comes  three  or  four  weeks  before  the  Bartlett  (gathered  from 
i^th  to  7th  July,  at  Centralia),  Duchess  d'Angouleme  doQ«  uoX. 

^iiry  much  from  year  to  jear.    It  ib  never  very  good. 

—43 
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Pdli-bn — Do  you  prune  rnnch  I 

Beown — Very  little. 

PuLLSN — Root  pruning  three  feet  deep  is  impracticable  hen 
The  branch  roots  do  not  go  to  that  depth,  I  think. 

Wbowk — Cutting  off  all  the  side  roots  is  enffident,  even  it  on] 
eighteen  inches  deep. 

Cooper — Root  pruning  is  done  partly  to  prevent  late  growt 
Wonld  not  early  cultivation  do  ? 

Bbowh — It  might  the  past  neaBon  ;  bat  it  ie  only  occasional! 
that  we  have  such  an  one.  The  trees  generally  go  to  rest  ear 
from  drouth,  and  are  Btarted  again  by  warmth  and  moisture. 

HosTON^What  would  you  think  of  keeping  up  cultivation! 

BaowN^I  knew  a  gentleman  in  Kentucky  to  do  so,  with  gou 

BUCCeBB. 

OoopEK- — I  should  think  cultivation  might  answer ;  and  tie 
mulch. 

Baowy — I  would  not  advise  root-pruuiog,  unless  necesBary. 
shall  this  year  root-prune  B(>me  vanetieB  that  are  liable  to  blighi 

WiLOCB,  of  Richviow— What  is  the  remedy  for  leaf-blight. 

Bbown^ — I  do  not  know.  Hnll  and  Hyde,  of  Alton,  have  tiis 
root-prnning  with  saccese.  The  coat  with  Hyde  is  ten  ceoti: 
tree. 

Eldbidge,  of  Oentralia — I  have  bad  some  experience  with  dwii 
and  standard  trees  of  eight  or  ten  years  of  age.  It  is  not  nw 
than  two  fuet  down  to  all  the  roots.  I  can  root-pmne  thirty  i 
day.  The  trees  a  year  ago  last  fall  showed  symptoms  of  bU|^ 
I  root-pruned  them,  and  they  are  all  right  the  past  year.  liai 
root-prune  when  the  leaves  are  on.  1  pruned  about  one  handm 
trees ;  dug  trenches  to  get  at  the  roots. 

Fuoa — Dr.  Hull's  theory  of  root-pruning,  which  I  am  ddini 
to  restate,  is  this :  He  observed  the  fact  that  trees  that  ripeoii 
their  wood  early  like  the  Seckel,  did  not  blight,  and  that  thN 
that  made  late  growths,  like  the  Madeleine,  were  most  liaUal 
blight.  Hence  he  inferred  that  if  the  late  growing  tr«eE  cmI 
be  forced  to  leet,  they  wonld  not  blight,  and  undertook  to  do  9 
by  root-pruning.  He  opens  a  trench  around  the  tree,  leaving  fli 
lateral  roots,  say  two  feet  long  for  a  tree  four  inches  in  dianeW 
and  goes  as  deep  as  the  lateral  roots  are  found.  Thus  far  he  IM 
found  it  a  preventive  *,  and  Mr.  Hyde,  Dr.  Haskell,  and  otMl 
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>f  Alton,  who  have  tried  it,  speak  very  favorably  of  it  Mr. 
Syde  Bays  it  checked  blight  that  was  actaally  in  progress.  Dr. 
SuU  also  claims  that  root-proning  indaoes  fmitfhluess,  whioh 
ivonld  be  a  natnral  result,  and  insures  larger  and  finer  colored 
ruit. 

Bkowh — ^What  is  the  experience  of  pear  growers  with  trees  in 
p-ass,  as  to  its  preventing  leaf-blight  ? 

PuixEK — I  have  had  a  few  trees  in  sod  for  five  or  six  years.  I 
ioltivated  and  manured  them  at  first,  and  they  blighted.  I  cut 
iff  the  blighted  parts.  I  quit  cultivating  them,  and  have  had  no 
>light,  and  regular  and  good  fruit  ever  since. 

Flbtohbr,  of  Oentralia — I  have  a  dozen  dwarf  tress  in  grass, 
loing  well. 

Adjourned. 


Thubsday  MoBNiKa  Jan.  26 — 9  o'clock. 

Prof.  S.  W.  Shattuok,  of  the  University,  repeated  his  lecture 
>n  Drainage,  already  given,  which  was  followed  by  this 

discussion. 

Hull,  of  Alton — In  visiting  orchards  at  St.  Josephs,  Michigan, 
t  found  them  cleaning  out  their  drains  laid  among  the  trees.  The 
rx)ots  would  get  through  spaces  not  thicker  than  a  knife-blade, 
the  drains  were  laid  from  two  and  a  half  to  four  feet  deep,  and 
iiad  been  down  but  a  few  years.  The  soil  is  generally  sand,  with 
■rater  not  far  from  the  surface. 

Flaqo — How  would  it  be  in  this  soil  at  Oentralia  ? 

Hull — I  am  of  the  opinion  that  men  were  there,  that  the  roots 
■rere  hunting,  and  would  hunt  air  chambers. 

PBBsnrB,  of  Oentralia — My  orchard  is  very  thrifty,  and  1  think 
dhere  is  no  doubt  of  the  utility  of  drainage  here.  In  my  orchard, 
■rhere  the  main  drain  was  laid  in  low  ground,  I  find  the  ground 
Qiis  morning  in  good  condition  to  plow.  The  hard  pan  is  more 
porous  than  I  expected  to  find  it. 

PuLLEK — Is  the  hard  pan  hard  to  get  through  ? 

Pbbbins — It  was  very  hard  digging  in  spring — hard  and  dry. 
t  did  not  use  any  pick,  but  the  common  ditching  spade^  six  incV\^% 
iride,  and  sixteen  long  in  the  biade.     I  put  the  hard  poLii  \>ac^L  oxi 
the  tile.    One  mtdn  has  been  laid  three  years.     1  am  tto^sJciV^^ 
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PuLLKN — Do  yoE  prnne  miicli  T 

Bbown — Very  little. 

Pnij.ES — Eoot  praDing  three  feet  deep  is  itnpracticabU  hen. 
The  branch  roots  do  not  go  to  that  depth,  I  think. 

Bbown — Outtiog  oS  all  the  Bide  roots  ia  enffident,  eveo  U  vdIj 
eighteen  iacbee  deep. 

OooPKB — Root  pruning  is  done  partly  to  prevent  late  growth. 
Wonld  not  early  cnltivation  do  ? 

Bbowk — It  might  the  past  seasoa ;  bat  it  Ib  only  occauomllj 
that  we  have  Bnch  an  one.  The  trees  generally  go  to  rest  mij 
from  drouth,  and  are  started  again  by  warmth  and  moistore. 

HoNToti — What  would  yon  think  of  keeping  op  cnltivationi 

Bbowk — 1  knew  a  geutlaman  in  Kentucky  to  do  so,  with  good 
fiacceEB. 

OoopER^I  ehouid  think  cultivation  might  answer ;  and  iha 
mnlcb.  I 

Beown — I  would  not  adviae  root-prnniug,  unless  neceseaiy.  Ij 
ehall  this  year  root-prnue  some  varieties  that  are  liable  to  bliglit 

"WiLOCB,  of  Richview — What  is  the  remedy  for  leaf-blight 

BaowN — I  do  not  know.  Hull  and  Hyde,  of  Alton,  have  frisi 
root-pruning  with  Eiiccesa.  The  coBt  with  Hyde  ie  ten  cente  i 
tree. 

ELDKiDaE,  of  Centralia — I  have  had  some  experience  with  dwirf 
and  standard  trees  of  eight  or  ten  years  of  age.  It  ia  not  m«i 
than  two  feet  down  to  alt  the  roots.  I  can  root-prune  thirty  i 
day.  The  trees  a  year  ago  last  fall  showed  symptoms  of  bligtiL 
I  root-pruned  them,  and  they  are  all  right  the  past  year.  I  doB^ 
root-prune  when  the  leaves  are  on.  i  pruned  about  one  hnndKl 
trees ;  dag  trenches  to  get  at  the  roots. 

FLAiiQ — Dr.  Hull's  theory  of  root-pruning,  which  I  am  daainJ 
to  restate,  is  this :  He  observed  the  fact  that  trees  that  ripeiel 
their  wood  early  like  the  Seckel,  did  not  blight,  and  that  th* 
that  made  late  growths,  like  the  Madeleine,  were  most  liable  b 
blight.  Hence  he  inferred  that  if  the  late  growing  trees  codll 
bo  forced  to  rest,  they  would  not  blight,  and  undertook  to 
by  root-prnning.  He  opens  a  trench  around  the  tree,  leaving  A' 
lateral  roots,  say  two  feet  long  for  a  tree  four  inches  in  diametefi 
and  goes  as  deep  as  the  lateral  roots  are  found.  Thus  tar  he  h* 
fouad  it  a  preventive  ;  and  Mr.  Hyde,  Dr.  Haskell,  and  olhe"! 


of  Alton,  who  have  tried  it,  speak  very  fiivorablj  of  it  Mr. 
Hyde  Bays  it  checked  blight  that  was  actaally  in  progress.  Dr. 
Hull  also  claims  that  root-proning  induces  fruitfuluess,  which 
would  be  a  natural  result,  and  insures  larger  and  finer  colored 
fruit. 

Bbowh — ^What  is  the  experience  of  pear  growers  with  trees  in 
grass,  as  to  its  preventing  leaf-blight  ? 

PuiaLEN — I  have  had  a  few  trees  in  sod  for  five  or  six  years.  I 
cultivated  and  manured  them  at  first,  and  they  blighted.  I  cut 
nS  the  blighted  parts.  I  quit  cultivating  them,  and  have  had  no 
blight,  and  regular  and  good  fruit  ever  since. 

FuETOHBR,  of  Oentralia — I  have  a  dozen  dwarf  tress  in  grass, 
^oing  well. 

Adjourned. 


Thursday  Mobnino  Jan.  26 — 9  o'clock. 

Prof.  S.  W.  Shattuok,  of  the  University,  repeated  his  lecture 
cm  Drainage,  already  given,  which  was  followed  by  this 

DISCUSSION. 

.  Hull,  of  Alton — In  visiting  orchards  at  St.  Josephs,  Michigan, 
1  found  them  cleaning  out  their  drains  laid  among  Uie  trees.  The 
%oots  would  get  through  spaces  not  thicker  than  a  knife-blade. 
^Ihe  drains  were  laid  from  two  and  a  half  to  four  feet  deep,  and 
%ad  been  down  but  a  few  years.  The  soil  is  generally  sand,  with 
"^Miter  not  far  from  the  surface. 

Flaqo — How  would  it  be  in  this  soil  at  Oentralia  ? 

Hull — I  am  of  the  opinion  that  men  were  there,  that  the  roots 
^ere  hunting,  and  would  hunt  air  chambers. 

PjEBBnrE,  of  Oentralia — My  orchard  is  very  thrifty,  and  I  think 
Wiere  is  no  doubt  of  the  utility  of  drainage  here.  In  my  orchard, 
^here  the  main  drain  was  laid  in  low  ground,  I  find  the  ground 
'Wiis  morning  in  good  condition  to  plow.  The  hard  pan  is  more 
^porous  than  I  expected  to  find  it. 

PuLLEN — Is  the  hard  pan  hard  to  get  through  ? 

Pbbbins — It  was  very  hard  digging  in  spring — hard  and  dry. 
1  did  not  use  any  pick,  but  the  common  ditching  spade,  six  incV\^% 

ide,  and  sixteen  long  in  the  blade.    I  put  the  hard  pooi  \>a^  o\i 
he  tile.    One  wmid  has  been  laid  three  years.    1  ftta  tto\:C(A^^ 
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somewhat  by  tbe  eoil  washing  alongtiide  of  the  drain.  I  bare  to 
go  along  and  till  up  at  such  places.  I  prefer  to  level  by  the 
water  in  the  ditch;  we  do  bo  in  Indiana.  I  have  tried  tlie  level, 
bat  don't  like  it ;  I  prefer  to  have  tbe  ditches  dag  their  full  lengthi 
and  then  level  ihera  myselt  and  lay  the  tile,  I  see  no  special  id- 
vantage  of  tbe  round  over  the  sole  tile.  I  wonid  not  nse  tbt 
Btoall  tile.  Id  Indiana  they  nse  nothing  less  than  the  three  incbi 
It  is  more  easily  laid. 

W1LOC8 — I  have  had  a  little  experience  under  Mr.  Perrine'l 
teaching.  The  hard  pan  is  at  difieront  depths  at  RIchview.  If 
we  could  lay  our  drains  above  it,  it  would  be  better.  Hut  it  is  H 
different  depths,  and  nndnlaling.  It  is  a  serious  work  to  get 
throagh  it.  I  have  foncd  the  earface  saturated,  and  the  hardpU 
below  it  dry.  I  have  had  to  nee  the  pick  aometimeB.  The  hvi 
pan  is  from  two  to  six  inches  in  depth.  Below  it  the  clay  is  sod 
I  think  this  may  be  the  origin  of  Mr,  Perrine's  troable  witli 
washing.  I  find  winter  affects  the  hard  pan  a  good  deal,  if  n 
throw  it  on  the  snrfacc.  I  think  it  will  improve  by  drainigti 
year  by  year.  I  have  laid  drains  twenty-tbnr  feet  apart  threojli 
my  pear  orchard  (planted  12x12),  in  the  alternate  rowe.  Tbe 
w«ter  disappears  from  the  surface  immediately  over  tbe  drwas, 
and  a  day  later  between.  The  tiles  have  been  laid  two  yeui. 
and  the  orchard  is  ten  years  old. 

EstJHTON — There  are  places  here  where  we  have  six  or  sevei 
feet  of  hard  pan,  and  there  is  hardly  a  farm  but  has  it  five  fut 
thick  somewhere.  I  have  no  faith  in  tbe  practicability  of  profit- 
able drainage.  Drains  along  branches  are  good.  There  is » 
deeper  soil  there.  But  to  show  how  impervious  tbe  bard  pin  "> 
I  have  a  fable  of  earth  in  my  cellar,  with  a  bole  scooped  in  tin 
top  with  a  three  inch  margin.  If  I  fill  it  full  of  water  it  wM' 
leak  out  in  three  weeks.     [Laughter  and  applause.] 

Hull — I  am  surprised  to  bear  the  gentleman  say  that  at  KiHi' 
wood,  over  in  Missouri,  the  subsoil  is  so  bard  that  they  make  cii- 
terns  without  bricking  them  up;  but  drainage  makes  it  all  rigbt. 
E,  R.  Mason,  of  Webster,  has  one  of  the  finest  vineyards  u 
Missouri  on  such  ground  under-drained. 

CooPKK — I  am  surprised  to  hear  such  terrible  aecounts  of  tl» 
soil  here.  I  have  no  apprehensions  from  my  own  observation  or 
experience.  1  spent  five  ■yems  hftte  visiting  farmers  for  the  Dl'" 
aoie  Central  liailway  corapa'Q'5 ,  iwv4  as.'^'a^^^'*^  *■  f.^i^- ^^^  *''"''' 
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leir  successes  and  fiiilares.  Farmers  fail  and  succeed  like  other 
len.  Where  a  fSEtrmer  has  succeeded ,  he  got  up  early  and 
orked  hard.  Men  have  got  rich  here  by  farming,  in  eight  years, 
J  main  strength  and  awkwardness,  without  tile  drains.  I  have 
anted  my  own  trees,  and  had  no  trouble.  I  believe  they  are 
indsome  trees.  I  dug  a  cellar  and  put  the  hard  pan  and  clay 
ght  about  the  house.  In  the  spriog  I  found  it  materialLy 
langed.  I  did  not  have  surface  soil  enough  to  cover  all  of  it, 
at  I  graded  and  sodded  it,  and  the  grass  has  grown  well.  The 
ifficulty  here  is  drouth,  and  I  think  a  proper  surface  cultivation 
imedies  that.  I  think  drains  on  top  of  the  hard  pan  will  not 
x^omplish  what  we  want.  I  am  encouraged  by  Mr.  Perrine's 
cperience. 

BBUiiTON — I  did  some  draining  in  Indiana  in  1884,  with  slabs, 
:  the  depth  of  twenty-two  inches,  and  got  good  land.  There  are 
X  acres  of  my  land  that  we  plowed  and  subsoiled  twenty  inches 
eep,  with  two  teams,  of  four  yokes  each,  of  oxen.  One  mound 
f  hard  pan,  near  the  creek,  we  managed  to  break  a  foot  deep, 
never  could  get  into  it  more  than  an  inch  since. 

Adjourned. 


Thukbday  Afternoon — 2  o'clock, 

0.  W.  MuaxFELDT,  Secretary  of  the  Missouri  Board  of  Agri- 
oltore,  repeated  his  lecture  on  ^'  Dairying,"  which  the  ladies  of 
lentralia  turned  out  in  force  to  hear.  The  discussion  which  fol- 
>wed  was  unimportant. 

Adjouroed. 


Teubsdat  Evening — 7  o'clock. 

Dr.  E.  S.  Hull,  of  Alton,  State  Horticulturist,  talked  upon 

tuning,  commencing,  however,  with  some  remarks  on  the  Our- 

Qlio. 

Formerly,  and  for  many  years,  the  curculio  gave  me  no  trouble.    When 
iey  began  to  do  so,  and  I  commenced  jarring  trees,  I  at  jflrst  canght  them 
ith  no  difficulty  in  a  few  runs.    Now  I  find  it  neceaaaiy  to  ixiii  Wiexc^OQiKi^ 
»r  a  }ong  period,  aad  then  often  without  entire  success.    1  ^«a  ^^xxx^edi  \.o 


know  where  so  manj  corculios  came  from.  I  supposed  it  might  be  from  the 
accomulatod  leaves  and  rubbi«h  in  the  woods,  and  bnrnt  them  over,  bui 
without  success.  I  found,  finally,  that  they  Beemed  to  come  in  upon  me  when 
the  wind  blow  from  my  orchard  over  neighboring  orchards,  where  the  curcn- 
lio  waa  not  caught.  They  seemed  to  scent  their  way.  Hence,  when  thi; 
were  abundant,  and  the  temperature  was  high  in  the  middle  of  the  day,  the; 
would  come  in  and  do  their  mischief,  and  could  not  be  caught  before  they  diJ 
it.  Here  you  will  soon  be  in  the  aame  condition.  Vcu  are  in  the  conditloD 
to  uot  have  a  sound  peach  the  coming  year.  There  have  been  but  few  cur 
culios  the  past  year,  but  they  were  good  for  at  least  fifty  cuts  each ;  aad 
many  of  the  grubs  have  escaped,  as  they  come  out,  1  believe,  iu  the  nighi 
time.  To  remedy  thia,  the  curculio  must  be  caught.  Low-headed  treesmoet 
be  made  higher.  I  hare  raised  the  heads  of  four-year  old  trees  by  pmning. 
The  curculio  catcher  will  answer  a  very  good  purpose,  as  loug  as  your  orchtrd 
is  isolated ;  but  where  there  are  adjoining  orchards,  Ihey  will  come  in  on 
jon.  This  neeesaitates  combined  action  on  the  part  of  neighboring  frail- 
growers.  Yet  at  South  Pass  we  found  not  more  than  twenty-five  out  of  one 
hundred  and  fitly  fcnit-growcrs  willing  to  combine,  although  combined  action 
would  destroy  the  insects  in  four  or  fire  days,  They  arc  on  the  trees  teo  a! 
fifteen  days  before  they  lay  their  eggs,  and  are  generally  caught  the  trai 
time.    They  do  not  Qy  until  the  thermometer  ia  above  70  degree.  . 

Over  in  Missouri,  on  the  Iron  Honntain  railroad,  last  year,  the  ptuba    | 
were  nearly  all  destroyed,  although  it  was  siippoaed   that  thirty  commiMlon 
houses  would  be  needed  to  dispose  of  theni. 

[In  answer  to  questions.] 

I  think  a  cuculio  catcher  can  be  made  to  run  to  a  trunk  fifteen  inches  high. 

1  think  Missouri  may  have  been  supplied  by  curculios  from  Du  Quoin,  m 
other  points  over  here. 

t  think  the  plum  curculio  may  breed  in  the  hickory. 

The  plum  curculio  don't  like  the  wild  plums  much.    I  would  out  the  wild 
plum  trees  down,  if  troublesome. 


Whou  you  plant  a  tree,  cut  off  the  limbs  up  to  where  you  want  to  form 
the  head,  and  above  that  point  leave  them,  or  spur-prune  them.  Pinoh  tlir 
side  branches  that  put  out  from  the  trunk  at  eight  or  ten  inches.  Cut  tfaem 
back  in  thn  fall  to  one  bud.  Pinch  back  the  growth  from  this  bud  tb« 
second  year,  and  give  the  same  treatment  in  the  third.  This  is  to  develop 
the  trunk.  Then  cut  these  side  branches  close  back  to  the  trunk,  and  there 
after  keep  it  clean.  I  have  thus  the  I^tirc»t  headed  trees  iu  Illinois.  TSf 
limbs  grow  rfoiPii  from  the  lower  branches.  The  conmion  low ■  headed  trtw 
do  not  shade  the  trunk  much,  but  by  having  the  limbs  come  out  horizonliU.Tr 
they  ilo.  I  have  not  paid  ao  much  attention  to  this  as  I  should  :  but  my  hic 
trees  are  all  right.  They  do  not  split  down. 
To  Jfaix  Tne*  ProJiictiM.— ISo  ftail  hada  are  made  until  the  elongatioa '»  ' 
Mopped.     Then  the  f ru'it  b\ida  mb  ionaei  va  xV«  «i\«  tA  \Sift  \k».\«v   If  t**     J 
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growth  is  late,  no  ftmt  badi  are  formed.  If  many  small  limbs  are  together, 
the  bods  are  starred,  to  supply  the  ends  of  the  shoots. 

I  don*t  want  more  than  a  peach  to  a  twig,  nor  more  than  forty-eight  peaches 
to  a  box.  Allowing  six  boxes  to  a  tree,  this  makes  two  hundred  and  eighty- 
eight  peaches  to  a  tree.  Now,  to  prune  off  and  reduce  to  this  number  would 
cause  an  immense  wood-growth.  Hence  I  root-prune,  by  means  of  a  plow 
with  a  sharp  coulter. 

Root-pruning  obviates  the  extreme  length  of  naked  roots,  which  is  a  heavy 
tax  upon  the  strength  of  the  tree.  It  can  be  done  any  time  after  the  hXi  of 
the  leaf.  You  don't  have  to  go  deep  with  the  peach.  Tear  before  last  I  did 
not  get  deep  enough,  and  my  peaches  rotted. 

Dr.  Winans  and  others  have  been  experimenting  at  St.  Josephs,  to  see  if 
this  root-pruning  cannot  all  be  done  by  horse-power,  and  with  good  pros- 
pects of  success. 

Root  pruning  makes  fair  fruit.    It  is  the  way  to  compete  with  Califomia. 

As  to  the  pear  and  cherry,  I  disbud,  to  thin  the  fruit.  I  let  the  pear  shoots 
grow  six  inches. 

We  must  cultivate  well,  say  in  May,  when  the  weeds  grow ;  in  June,  before 
the  fruit  hangs  heavy,  and  in  the  fall. 

I  would  root-prune  the  apple  once  in  about  five  years.  The  pear  I  would 
root-prune  early  and  severely. 

Dr.  Winans  found  root-pruning  the  Delaware  grape  made  two  vines  bear 
as  much  as  eighteen  not  so  pruned.  I  hope  it  may  remedy  blight,  mildew 
and  rot.    Dr.  Winans  is  trying  it  largely. 

HoNTON — I  think  we  may  over-prune.  I  think  diseases  of  the 
vine  may  result  from  that  and  from  over  propagation.  We  must 
catch  the  cnrculio.     My  orchard  is  low-headed. 

Mr.  Cooper  offered  the  following  resolution,  which  was  unan- 
imously adopted : 

Jiesolvedy  Tliat  we  have  been  highly  entertained  and  instructed  by  the 
interesting  course  of  lectures  which  have  just  closed ;  and  we  herewith  ten- 
der our  thanks  to  the  State  Industrial  University,  and  to  the  lecturers  who 
have  entertained  us  on  behalf  of  the  University.  And,  believing  such  a 
course  of  lectures,  given  annually,  will  be  productive  of  great  good,  we  hope 
they  will  be  continued. 

Adjourned  sine  die. 


ROCKFOBD   COURSE. 


The  third  course  of  Industrial  University  Lecturee  wae  held  at 
the  Anchor  Mission  Hall,  in  the  city  of  Ktickford,  commendnt 
February  21st,  1870,  in  the  evening. 

Judge  C.  I.  HoRSMAN  was  chosen  President  of  the  Convention, 
and  E.  H.  Gbioob,  of  the  Rockford  Ecgister,  its  Secretary. 

The  Hon.  AhsonS.Mu.lek  delivered  the  following  introductorf 
addresa : 

Assembled  ae  wu  are  this  evening  for  optuing  the  Agricultural  di»cu»ioa' 
instituted  by  the  Illinois  Induatriiil  UnivcrHit;  at  Rockford,  for  Northem  Uli 
nois,  we  may  well  cougiatulate  oureelveB  on  the  presence  of  the  Regent  ud 
oflicerB  of  the  institation,  and  other  distinguiBfacd  advocates  of  BFientifa 
liuabaudr;  from  various  parts  of  the  State.  We  hare  the  grmit  pleftsure  nf 
welcomiug  them,  one  and  all,  to  this  yanug  city,  known  for  its  horticaltnni 
adornments  and  its  extensive  mann&cturea  of  industrial  implemiuita,  smmat 
ing  to  milUoDB  of  dollars  annnalljr. 

Illinois  has  the  honor  of  originatiug  the  drst  movement  in  Cougress  fat  > 
law  donating  to  all4he  States  of  the  Union  public  lands  for  the  endooniBiii 
of  Industrial  Universities. 

Our  Legislature,  in  1658,  unanimously  requested  this  through  the  Sjecaton 
snd  Representatives  of  Illinois,  and  in  18Q3  the  desired  law  was  puKd  b; 
CJongrees,  and  duly  approved  by  President  Lincoln.  Under  this  law  prori- 
ding  for  Agricultural  Colleges  the  State  of  Illinois  received  land  scrip  fa 
480,000  acres  of  the  National  domain. 

The  Illinois  Industrial  University  was  incorporated  by  an  act  of  the  Legit' 
laturo  approved  Feb.  38th,  1867,  and  was  subsequently  located  at  Champtign, 
and  in  addition  to  the  grant  of  United  States  lands  was  further  enriched  b; 
tlio  donation  of  Champaign  county,  in  real  estate  and  bonds,  valued  ftl  oni 
$408,000.    Such  ia  the  enduKnunt. 

The  main  purpoae  of  the  University,  as  expressed  in  the  law  of  Congw* 

ifi  "THE  LIBKIIXL  AND   PRACTIPAL  EDtTCiTION  OV  THE  INDVSTIUAL    CLABSE*,  M 

the  several  pursuits  and  professions  in  life." 

In  order  to  do  this  eScctuslly,  the  statute  of  incorporation  requires  tb( 
University  "  to  teach  in  the  most  thorough  manner  such  branches  of  leaniof 
as  are  related  to  agriculture  and  titc  mechanic  arts,  and  military  tactics,  witl- 
out  excluding  other  scientiflc  and  classical  studies." 

These  words,  recited  from  the  laws,  are  happily  and  forcibly  expres*i«  ^ 
tbepurpete  for  which  the  UaiveraUs  was  founded  ;  and  to  accomplish  tbii 
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itndies  hay*  been  judidoiuly  arranged,  exerdsea  in  tha  yarious  departmanti 
ippointed,  and  lectures  proyided  for  the  students,  the  institution  haying  been 
)pened  for  their  reception  in  March,  1868. 

And  it  giyes  me  pleasure  here  to  say,  that  the  Uniyersity  is  now  operating 
dike  creditably  to  its  faculty  and  board  of  trustees,  and  honorably  to  the 
p^at  and  rising  State  of  which  it  is  already  a  distinguished  ornament. 

The  establishment  of  institutions  of  learning  for  the  promotion  of  the  use- 
id  arts,  and  the  eleyation  and  happiness  of  the  industrial  classes,  marks  our 
kge  aa  anew  and  noble  era  in  the  progress  of  sodety  to  a  higher  dyiliaation. 
litherto  the  adyantages  of  these  institutions  haye  been  almost  exdusiyaly 
x>nfined  on  the  yotaries  of  sdence  and  literature,  the  candidates  &t  profes- 
ional  life,  and  the  fayorites  of  wealth  and  fashion,  while  the  great  body  of 
he  producers,  they  who  fed  and  clothed  the  world,  cultiyated  its  iolds,  built 
is  cities,  sustained  its  commerce  by  sea  and  land,  inyented  and  oonstructed 
is  machinery,  and  tasked  the  elements  with  human  labors,  haye  been  neg- 
ected  and  oyerlooked  in  the  measures  for  collegiate  instruction. 

Throughout  our  country  and  the  ciyilized  world,there  is  an  upward  and  on- 
vard  moyement  for  the  thorough  education  of  those  preparing  for  the  yarious 
lepartments  of  useful  business.  Our  own  State  is  awake  and  actiye  in  this 
aanee  of  improyement,  the  union  of  Science  and  Industry,  the  grand  purpose 
5br  which  the  Uniyersity  was  founded. 

The  q[Maker  then  urged  the  importance  of  this  union  of  sdence  and  indus- 
try in  all  the  usefal  arts,  and  illustrated  his  subject  by  references  to  Chemis- 
^,  Geology,  Botany,  and  Vegetable  Ph3rsiology,  as  applicable  to  the  soil,  the 
atmosphere,  and  the  growth  of  plants.  The  elementary  substances  and  con- 
ctituents  of  the  earth,  air,  and  their  agency  in  agricultural  products,  were 
sarelully  conddered  by  the  speaker,  who  affirmed  tbat  husbandry  held  more 
tnportant  relations  with  the  natural  sciences  than  any  other  industrial  calling, 
n  comparing  the  properties  of  the  soil,  the  substances,  organic  and  inorganic, 
with  those  of  the  atmosphere,  the  oxygen,  nitrogen,  hydrogen,  and  carbon> 
ie  thought  the  agency  of  the  latter  not  inferior  to  the  former  in  the  produc- 
ion  of  flowers  and  fruits.  Eyen  intelligent  people  little  understand  the  in- 
Luence  of  the  chemical  forces  of  the  air  on  yegetation.  They  wondered  how 
»eantiful  flowers  and  luscious  fruits  could  be  grown  from  dirt ;  the  loyely 
iolet,  the  perfumed  hyacinth,  the  painted  tulip,  the  delicate  lilly,  and  the 
ragrant  rose;  or  the  delicious  strawberry,  the  rich  pine  apple,  the  juicy 
Qelon,  the  pulpy  grape,  the  golden  orange,  the  tempting  apple,  the  melting 
i«ar,  and  the  blushing  peach ;  all  these  were  much  indebted  to  the  sweet  in- 
Luences  of  the  atmosphere,  for  their  charming  qualities ;  all  the  elements  of 
he  ethereal  ocean,  and  the  rains,  the  dews,  and  the  sunlight  contributed 
«nntifnlly  to  their  perfection.  Plants  like  animals,  it  must  be  remembered, 
rere  liying  organizations,  and  required  suitable  food  for  their  growth  and 
.«yelopment.  This  they  obtained  from  the  soil  and  air  through  ehemiciU 
^ion,  stimulated  by  light,  and  heat  and  moisture.    The  earth  seemed  to  be 

yast  laboratory,  the  art  of  culture  a  chemical  one,  and  the  inteWig^ixt  iatuitx 
^e  chemist,    whose  science  enabled    him    to  augment   the    i^^ec^  oi 

—44 
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BAttira.  The  cuUiTattoa  of  the  soil,  thtt  opflrationi  of  tha  dairy,  lod  tt« 
feeding  of  Miiin»li,  were  all  dependent  for  their  taaxaa  on  chemical  prindpl* 
He  eaid  the  asimal,  vegetable,  anij  mineral  kingdoms  held  relatiooi  alir 
tnate  and  wonderful,  and  that  these  coold  not  be  well  understood  but  thnn|k 
tbe  medium  of  science,  wbicli  be  defined  to  be  pbiloBophical  knowledfi: 
Klementarj  truth  founded  on  well  arranged  and  established  principloi,  m 
which  results  could  be  predicated  with  certaintj.  lie  said  that  Inunolid^  m 
not  neciwiilj  ifUna,  neither  were  facts  principles.  Agricultura  was  pn 
greMing  towarda  a  science,  but  as  ;ct  had  more  facts  and  observations  tbit 
well  eettUd  scientific  principles.  IIo  spoke  at  some  length  of  the  hindruoa 
and  helps,  and  hopes  of  agricultiire,  and  said  that  past  progress  gave  >d^ 
awnrance  of  future  advancement.  Science  enlightening  indostrj,  would  l*d 
to  agricultural  abundance  and  social  eminence. 

Washington,  who  preferred  the  plow  to  the  sceptre,  and  sheathed  hisnw* 
iu  a  sbeaf  of  the  harvest,  said  in  his  message  to  Congress,  that  anagrunltt 
ral  establishment  by  the  government  would  prove  "a  tery  cAeap  iiutr 
<if  irmjiiTite  national  benefit," 

The  old  notion  that  a  farmer  needs  no  education  is  eiqiloded.     If  a  ; 
uian  was  to  be  qualified  for  the  palpit,  the  bar,  or  the  profeaaion  of  md 
he  must  first  receive  a  good,  gineml  education,  and  then  a  tpteial  oa«, 
the  ;ouDg  farmer  had  been  neglected  in  both ;  a  degredation  whicA  lii - 
caused  many  a  farmer's  son  to  leave  his  home  for  a  business  which  wooHi^    ■ 
cure  him  a  higher  intellectual  education.     Increasing  eilucational  faciliti*l» 
hoped  would  make  such  a  course  vinaeoes.'iar;. 

Farmers  should  send  their  sons  to  the  University,  where  with  nuuUi 
studies,  experimental  farms,  model  gardens,  and  thousand  acre  gronnds.  ^ 
might  learn  to  unite  science  and  indnstr;,  and  enjoy  the  best  opportonitii' 
for  improvement. 

The  remainder  of  the  evening  was  occupied  by  Dr.  Gregorj 
with  his  lecture  on  ornamentation  of  grounds. 

Among  the  persona  present  and  participating  in  disciuaoii 
were  the  following : 

G.  B.  Alveraon,  Kockford  ;  John  Andrews,  Rockford  ;  EIb* 
Baldwin,  Farm  Bidgo ;  Asa  Baley,  Beaconwood ;  E.  W.  Bii* 
dell,  Jr.,  Rockford;  John  Cahoou,  Belvidere;  O.  S.  Cahooii, 
Belvidere;  Samuel  Chcrch,  SelJon  IT.  Church  0.  J.  Cnmming^ 
Sherman  Cnmmingfl,  Saml.  Cunningham,  Edward  Dorr,  Vfl  * 
Durno,  John  Fitch,  Charles  Fletcher,  Rockford;  D.  W.  QjW  " 
Belvidere ;  E.  H.  Grigge,  JftB.Hinckley,  E.  Eobart,G.  O.Holoi^ 
C.  I.  Ilorsman,  H,  P,  Kimball,  Rockford  ;  J,  G.  Knapp,  M8di*c*T 
Wis.;  J.  J.  Lake,  Rockford  ;  L.  "W".  Lawrence,  Belvidere ;  Dai 
ley  Lyford,  Roscce ;  A.  Martin,  Maurice  Martin,  M.^]|lai^ 
Kenben Martin,  J.  B.  m\eB,  k.?i.^V\«,G.  C.  MUler,  TtaAftrfs 
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A.  J?.  Moss,  ^elvidere ;  A.  H.  H.  Perkins,  Spooner  Baggies,  J.. 
W.  Selden,  J.  8.  Shearman,  B.  Shepherd,  Horatio  Stone,  Levi 
TaDn,  Bockford ;  L.  Teeple,  Belvidere ;  A.  H.  Vanwic,  John 
Webb,  John  Wilcox,  Bockford ;  G.  W.  Wilcox,  Chicago  ;  F.  E. 
Willonghby,  S.  E.  Withers,  J.  S.  Wood,  Bockford. 


Tuesday  Mobhing,  February  22 — 9  o'clock. 

Mr.  Shaw,  the  morning  lecturer,  not  having  yet  arrived,  Mr. 
O.  B.  Galusha,  of  Morris,  Secretary  of  the  State  Horticultural 
Society,  was  called  upon  to  open  a  discussion  upon  the  soils  of 
Northern  Illinois,  in  reference  to  horticulture,  which  he  proceed- 
ed to  do  as  follows : 

For  horticulture,  soils  should  contain  a  moderate  amount  of 
hnmns  and  be  well  underdrained.  Clay  loam  is  about  the  best. 
Some  think  a  predomination  of  clay  the  best ;  but  from  this  I  dis- 
sent. There  is  considerable  variation  of  soil  in  Northern  Illinois ; 
but  generally  we  have  here  all  the  needful  ingredients  for  tree 
growth.  Generally,  here,  we  have  clay  above  limestone  rock — ^a 
soil  particularly  adapted  to  apples,  pears  and  small  fruits. 

Kjtapp,  of  Wisconsin — I  am  inclined  to  disagree  with  the  gen- 
tleman who  has  just  spoken.  I  never  saw  a  quince  in  Wisconsin, 
and  I  believe  our  soils  are  naturally  lacking  in  some  ingredients. 
Every  tree  requires  certain  mineral  constituents.  Humus  and 
soluble  carbon  are  not  sufficient.  Salt,  potash  and  phosphorus 
most  be  present.  Have  we  got  these  ?  Up  yonder  (pointing  to 
the  map)  is  Lake  Superior,  in  granitic  rock.  On  the  north  of  it, 
the  mountains  are  2000  feet  high.  On  the  west,  or  Wisconsin 
side,  nearly  as  high.  That  country  has  been  the  longest  out  of 
water  of  any  yet  discovered.  The  elements  have  worked  upon 
it  the  longest.  Still  south  is  the  Wisconsin  river,  up  which,  and 
passing  south  of  Madison,  is  the  Pottsdam  sandstone,  700  to  1500 
feet  thick,  composed  of  the  debris  of  the  granite  quartz,  feldspar 
and  mica.  Feldspar  has  as  much  potash  as  ashes,  and  decom- 
poses readily.  The  water  took  it  up  and  carried  it  off.  Then 
the  glacial  period  came  and  washed  down  over  l\a^  eo\xTi\x^. 
There  is  a  hoandarvy  as  of  a  Jake,  lined  with  bouVdw^^twiTiAiv?, 
along:  the  WiBcomin  river  and  west  of  MadiBon,  and  mou^\xtiwd 


into  th«  coTintiea  of  Winnebago  and  McHenry.    I  think  from  6ii 

long  exposure,  potash  may  be  deficient.  We  ■want  wood  fireB,BBi 
the  aabeB  from  them.  We  want  the  duty  oS  of  ealt  and  to  dM 
that.     We  need  to  eave  bones  and  apply  them. 

I  spent  ioar  years  in  New  Mexico,  where  an  efflorescenos  of  nit 
vhitens  tbo  ground  when  it  is  dry.  The  grapes  on  that  soil  wW 
very  fins,  and  I  conclnde  we  want  salt  for  grapes.  Qaioc*  grow- 
ers say  we  want  salt  for  qoincee. 

I  know  some  discredit  baa  been  thrown  on  the  necesiitj  rf 
chemical  constituents,  Kiperiments  have  been  made  to  allot 
that  wheat,  etc.,  conld  be  grown  wilhout  silica.  Bnt  they  did  not 
prove  it  could  be  grown  profiiably. 

To  make  good  apples,  look  at  the  soil,  and  then  apply  vlutii 
needed.  Clay  has  a  good  deal  of  potaah.  It  needs  to  be  applied 
to  sandy  aoile.  Phosphates  are  needed  for  all.  We  Sad  them 
where  there  are  remains  of  fossil  fishes,  etc. 

Thera  was  plenty  of  potash  in  our  soils  wheu  they  were  finl 
plowed.  Now  there  ia  a  deficiency.  The  burning  of  straw  Im  , 
bsen  a  great  mischief  in  Wisconsin,  and  I  suppose  here.  You 
ship  your  grain,  and  its  phosphoras  to  the  east.  You  rob  your 
soil  and  send  it  by  car  loads  to  Chicago.  It  would  be  better  to 
feed  it  to  the  hogs  even. 

Bones  should  be  gathered  np  on  the  farm.  Put  two  inches  of 
fresh  ashes  in  the  bottom  of  a  hogshead  or  box,  then  a  layer  of 
bones,  then  another  of  ashes,  and  bo  on.  Wet  the  mass,  parties- 
larlj  with  chamber  jye,  and  keep  it  just  wet  enough  not  to  leadii 
and  do  not  let  it  freeze,  aud  keep  it  in  this  condition  sis  montlii 
Then  mis  it,  pnt  in  a  little  copperas  aud  perhaps  pyrites;  dry  it 
with  plaster  aud  sow  it  on  your  ground. 

Quinces  on  the  Rio  Grande  are  good  to  eat — better  thuitli* 
Fetmock.  Have  seen  the  trees  five  to  fifteen  feet  high,  abootil 
large  around  as  my  arm,  and  thirty  or  forty  years  old.  The  peir 
grows  finely  along  side  of  it,  and  as  nice  as  those  from  Callfoniit 
The  apple  is  free  from  defects  where  it  has  water  enongh. 

Gaxdbba — I  want  testimony  as  to  causes  of  failure  of  thepeu 
in  the  north, 

Shbabmam,  of  Rockford — I  demnr  to  the  allegation.  I  new 
saw  finer  pears  than  I  have  seen  grown  in  some  inetancei  in 
Northern  Illinois,  on  l\ie  0X0.3  ^oi'iaB.'LW'Q,  iHaiiT\^\i^olL<m  rock,  elt 
When  tie  winterB  are  not  laoto  \iiaal^^  d^V^'^  Nj^wwp^v 


—We  seldom  find  the  QaercuB  cocoinea,  or  black  oak^ 
ears  old.    One  year,  as  in  1867,  it  makes  a  good  growth, 
it  dies.   The  same  canse  that  kills  it,  kills  the  pear  treQi 
rk  at  Madison  it  abed  its  leaves  in  OctobeT,  tta^L  ^^  ^% 
sammer  after  a  partial  development* 
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bey  ought  to  do  well.  They  can  endure  even  80  ^  bdow 
lere  have  been  many  failures  in  frait  growing,  bat  where 
ties  have  been  hardy  ones,  we  have  had  snccess  both 
in  Wisconsin. 

— ^I  do  not  wish  to  be  misunderstood.  Mr.  Shearman 
ant  on  day.  That  is  what  I  wonld  do.  Bat  it  won't  do 
^here  the  black  oak  dwindles  to  a  shrab  fifteen  feet  high. 
le  lake  shore  and  along  Lake  Winnebago,  where  the 
re  can  grow  good  pears. 

uos — I  have  had  twenty-fonr  years  ezperienoe  in  Bareaa 
The  clay  knolls  are  the  best  with  as  for  pears.  The 
'  1855-'6  killed  a  large  number  of  varieties  with  me.  I 
n  up,  bat  afterwards  found  that  varieties  that  did  escape, 
protection  from  being  amongst  evergreens,  snooeeded  as 
ipples.  I  have  been  thus  encouraged  to  plant  a  good 
Evergreens  operate  to  prevent  the  full  effect  of  sadden 
re  changes.  Trees  among  oyergreens  escape  in  blossom- 
when  outside  they  do  not  Evergreens  protect  apples 
ving  off  as  much  as  they  otherwise  would,  and  we  can 
tender  varieties,  such  as  the  Bambo,  among  evergreens. 
EA — One  great  difficulty  is  the  extremes  of  heat  and  cold, 
is  study.    Fungoid  growths  are  scavengers,  and  not  | 

SBj  but  we  must  avoid  the  conditions  of  fungoid  growth. 
>N,  of  Bockford— Cannot  climatic  changes  be  partly  pro* 
ainst  by  deeper  planting  in  good  soil  {    I  find  it  so. 
LL,  of  Bockford— After  the  cold  winter  of  1866-'6,  in 
.  cellar,  I  buried  some  pear  trees  six  feet  deep.    One  or 
e  trees  grew  up,  and  have  never  blighted  since. 
AN — I  set  out  about  the  first  pears  in  this  county  (in  the 
ins).    They  grew  well  and  bore  well  for  many  years,  but 
ighted.    I  have  since  got  dwarf  trees,  but  they  bear  a 
vo  and  then  die. 
\LD — My  trees  have  disappeared  a  good  deal  in  the  same 
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GlLtTBEA — Does  Jndge  Knapp  think  blight  arises  from  thtt 
cause t 

Knapp — I  think  that  starvation  is  a  partial  cause.  Protection 
by  mulch  hftfl  Eocceeded  in  some  cases.    Water  waa  wanted. 

FiTOH,  of  Rockford — Mulching  I  have  found  very  good.  1 
planted  SO  years  af;o  Khode  Island  Greening,  Baldwin,  etc.  Got 
fine  apples,  bnt  shortlived  trees.  Small  grain  is  one  of  the  wont 
things  in  an  orchard.  A  young  tree  will  not  thrive  well  after  an 
old  one.  [Bat,  in  Madison  eoanty,  I  have  about  300  apple  trees 
planted  after  trees  that  had  stood  40  years,  growing  well.  Lai^ 
holes  were  dag,  and  the  limbs  of  tiie  old  tree  bnrnt  in  the  bole. 
Secrelart/.]     Crraas  harts  an  orchard  in  my  experience. 

Pbof.  Stdakt — I  waa  surprised  to  find  a  large  qnaotity  of  mso- 
ganesc  in  the  ash  of  oak  leaves,  also  of  lime.  The  ash  of  appit 
tree  leaves  had  no  manganese,  bnt  a  large  amount  of  lime  ai 
potash,  and  probably  of  soda.  I  am  inclined  to  think  that  potuh, 
Boda,  phosphorus  and  silicic  acid  are  necessary  ingredients.  We 
want  all  the  ingredients,  and  also  moisture  and  heat.  Theie  or- 
ganic elements  are  wanted.  We  must  be  careful  in  onr  conclu- 
sions. There  are  conditions  and  causes  not  well  understood,  jnel 
as  there  are  in  Texas  fever  and  hog  cholera. 

Moss,  of  Belvidere — I  believe  in  mulching,  whether  with  tlie 
plow,  cultivator,  leaves  or  straw.  Tbo  first  is  beat  in  wet  seaBoni, 
the  latter  in  dry.  The  drier  tbe  season,  the  more  and  deeper  (be 
son  draws.  In  1S58  and  1859  we  had  excessive  drouths.  I  ex- 
pected good  crops  in  1860,  and  we  bad  them,  because  the  suu  had 
drawn  deeper  into  tbe  earth  and  drawn  np  nutriment.  The  trett 
about  ray  residence  were  planted  from  the  brush  after  1836.  Th^ 
are  now  thirty  years  old,  and  ten  inches  through.  The  last  five  or 
six  years  they  have  begun  to  die.  They  die  in  June  and  July.  I 
suppose  it  is  because  they  came  from  old  roots. 

Dit.  Gbeoort — I  think  a  borer  may  havo  been  at  work, 

Flagg — Dronth  has  been  said  t<i  bo  useful  simply  as  edecting 
uoderdrainage,  particularly  for  thtt  following  season. 

Knatp — I  think  a  good  deal  of  the  theory  of  tbe  sun  drawing 
up  salts.  In  Now  Mexico,  after  rain  falls,  efflorescence  took  pllM 
on  the  surface,  and  went  up  the  spires  of  grass. 

Stcaat — Were  there  CT^aXaXa  ou  \,\ift  Iftwea  i 
KjtAPF — On  the  whole  ^laxit.   C&VW©  va  "CcvaX  -ca^avk  \(S.\a»&«i'. 
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TmssDAT  Aftbsnoon — 8  P.  M. 
Stuabt  repeated  his  lecture  on  the  chemical  oonstituentB  ' 
after  which  Jab.  SHAw^^of  Mt.  Carroll,  delivered  an  ad- 
.  the  Soils  of  Northern  Illinois.  As  it  was  in  substance 
he  same  as  delivered  by  Mr.  Shaw  before  the  State  Hor- 
X  Society,  the  latter,  which  was  revised  by  Mi:.  Shaw,  is 
inserted  here. 

THE  BOILB  OF  NOBTHEBN  ILLINOIS. 

)8e  to  occupy  your  attention  a  short  time  in  discoasing  the  soils  of 
Illinois,  and  the  dynamical  forces  which  have  originated,  trans- 
ad  mingled  these  soils,  clays,  and  superincnmbent  masses  covering 
ocks. 

speak  of  that  part  of  our  State  lying  north  of  the  old  Silorian 
bich  crosses  the  State  from  a  point  near  Hampton,  on  the  Mississippi 
1  passes  eastward  a  few  miles  south  of  this  place,  bending  up  a  little 
Morris,  and  thence  passing  on  to  the  eastern  line  of  the  State,  south 
^o.    The  land  north  of  this  Silurian  Beach  was  comparatively  ele- 
)le  land  at  the  time  the  coal  deposits  of  the  great  coal  basin  lying 
this  old  beach  were  in  process  of  formatioiL    And  there  is  evidence 
:  this  comparatively  elevated  table  land  a  great  denudation  has  taken 
)ome  great  force  has  worn  off  and  swept  away,  from  Southern  Wis- 
id  Northern  Illinois,  a  large  amount  of  material,  which  has  been  de- 
)vcr  the  face  of  the  country  south  and  west  of  that  elevated  region, 
mated  by  Prof  Whitney,  and  other  good  geological  authorities,  that 
hree  hundred  feet  has  been  denuded  and  carried  away  in  the  region  of 
ois  and  Wisconsin  mounds.    These  mounds — Scales  Mound,  the  Blue 
Terrapin  Kidge,  and  the  various  elevated  and  island-like  elevations 
the  general  level  surface  of  that  part  of  the  State  north  of  this  old 
Beach — are  monuments  left  standing  when  the  rest  of  the  formation 
pt  away.    Any  one  with  thoughtful  mind,  who  stands  upon  their 
looks  over  the  surrounding  country,  or  who  examines  the  regular 
>n  of  outcrops  up  their  sloping  sides,  cannot  resist  the  conclusion 
general  level  of  the  whole  country  surrounding  once  corresponded 
:se  highest  points.    As  in  reading  a  book  we  at  once  miss  the  pages 
re  torn  out,  so  in  examining  these  mounds,  we  at  once  miss  whole 
id  parts  of  leaves  in  the  Great  Stone  Book,  which  have  been  re- 
>y  the  forces  of  which  I  shall  presently  speak.    The  Galena  Lime- 
le  Cincinnati  Group,  and  the  Niagara  Limestone,  are  the  leaves, 
'agmcnts  yet  remain  to  attest  a  time  when  each  one  of  them  in  regu- 
3Ssion  spread  over  the  region  now  under  discussion. 
ist  this  Silurian  Beach  of  which  I  have  spoken,  the  coal  measures  are 
I,  as  it  were,  or  deposited.  *  At  the  place  where  we  are  now  assembV^^ 
St.  Peters  sandstone  shines  like  sugary  masses  along  the  ivr^\yds^K&> 
lerated  in  fantastic  shapes  at  Deer  Park  and  Btarv^IUK^,tb'\a3C^<b\.o 
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the  northuiit ;  but  at  LaSallc,  a  few  miles  «outhweit,  co«l  pita  are  sunk  ia 
hniidr«d«of  feat,  &Dd  the  bUck  treasure  of  the  earth  found  in  tha  greatat 
abondance.  At  Sublette  the  Galena  llmeitone  is  the  bed  rock  oeuMt  !& 
sarftce ;  but  at  Princeton,  towards  the  south  and  WMt,  an  artesian  well,  fin 
hundred  fact  deep,  etill  eihibits  coal  msaaure  deposits.  This  etaows  thattbb 
old  Silurian  Bench,  in  tha  carboniferous  ages  of  tiio  world,  presented  the  sj- 
ptsntQce  of  a  somewhat  abrupt  range  of  hills  across  that  part  of  tbe  Stale, 

Over  that  part  of  the  country  north  of  this  Beach,  the  bKd  rocka  are  ent- 
ered with  superficial  deposits  from  ten  to  fifty  or  one  hundred  feet  in  thici- 
ness,  composed  of  clays,  sands,  loams,  gravels,  drift  materials,  and  praiib 
soils  of  later  growths.  If  this  superincumbent  mass  should  all  be  remoTsd, 
iBftTing  the  naked  bed  rocks,  the  general  face  of  the  country  as  to  leTelow 
of  appearance,  would  not  vary  much  from  the  present  state  of  things. 

In  classifying  soils,  we  find  aevei^al  well  marked  varieties.  The  alluTill 
deposits  of  the  river  bottoms  are  latest  in  formation,  and  deserve  a  brisf 
notice.  In  examining  river  deposits,  the  lirst  thing  worthy  of  consideiUia 
is  the  flood  bid.  Here  the  iiclion  of  the  river  is  that  of  currents,  or  Hofri^ 
water.  Where  the  current  runs  strong,  sand  will  be  thrown  up  mtow  taMdi 
and  sand  banks  and  sand  islands;  in  still  places  a  fine  black  mud  will  be  de- 
posited ;  and  this  force  will  exert  a  sifting  and  assorting  influence,  and  fon 
mnd  flats  and  banks,  and  deposits  of  pure  sand.  The  next  action  of  the dnr 
will  be  over  ita^fioi>d  plain,  or  that  part  of  its  bed  covered  only  by  tfa«  hi^ 
water  of  the  spring  inundations.  This  ia  iismlly  a  low  bottom,  covered  U 
th?  flood  of  the  river  with  water,  and  producing  a  hcavj|crop  of  sour  prairie 
grass  later  in  the  season.  Over  this  the  water  usually  rises  and  ialls  wiftont 
much  current  action,  and  a  yearly  Nile-like  detritus,  or  fine  mud,  is  precip- 
tated.  The  soil  thus  formed  is  fat,  deep  and  sour,  and  is  imfit  for  agricd- 
tural  and  horticultural  purposes,  until  it  has  been  built  up  beyond  the  influ- 
ence of  the  river  Hoods,  and  sweetened  by  the  sun  and  atmospheric  inSuencK. 
Then  it  becomes  a  soil  of  incshanstible  richness  and  product ivenesB. 

Stepping  backwards  in  geological  time,  vc  next  come  to  tbo  old  river  ter- 
races, which  arc  simply  the  ancient  flood-beds  and  tlood-pkins  of  these  same 
rivera,  at  a  time  when  they  rolled  an  infinitely  larger  volume  of  water  to  tht 
sea.  Over  these  are  the  sandy  soils  and  the  rich,  fiat  bottom  l»nds,  Nile-like 
in  their  inexhaustible  productiveness.  The  Mississippi  river.  Rock  river  to- 
wards its  mouth,  and  many  of  the  smaller  interior  streams  present  these  veil 
known  river  phenomena,  and  make  a  notice  of  these  alluvial  deposits  lad 
this  fluviatilc  action  necessary  in  speaking  of  the  soils  of  the  Stiitc. 

Beceding  backward  in  geological  time,  we  come  to  the  bluff  formAlioM 
the  oldest  deposits  in  the  Quaternary  system.  This  is  called  the  LoeM,  m 
Bluff  formation.  It  is  not  extensively  developed  in  Northern  Illinois,  but  it 
preficut  in  most  of  the  bluffs  which  skirt  our  strcums.  Deep  routing  trees  sail 
tines  find  iuit  a  congenial  soil,  and  the  best  soil  conditions  of  growth.  &am 
of  these  Loess  or  partly  Loess  formations  in  our  part  of  the  State  would  be  tht 
beet  fruitaud  wine producingdisViictavu the  world ifkindly Italian Bkiesud 
^mal  atmospheric  coaditionBaafl\ed  on 'Cue  W^otftie\.xew.M&-TO«s.    fflw 
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Biasippi  and  the  Illinois  riyen  wezv  lake-like  in  their  expanses,  and  the 
)eat  up  against  their  bluff  shores,  throwing  ap  silt^  oozy  detritus,  and 
narls  and  sand,  this  bluff  formation  was  deposited  and  aocomolated 
mposed  of  light  cream  colored  clays,  greenish  marls,  muddy  sands 
ious  combinations  and  mixtures  of  these ;  and,  as  already  intimated 
is  the  best  soil  conditions  in  the  State,  or  in  the  world,  for  the  growth 
dne  and  all  kinds  of  fruit  trees.    Even  in  our  shilling  and  unfiiyorable  ^ 

,  fruit  and  grapes  of  fine  appearance  and  g^d  quality  are  banning  i 

produced  in  considerable  abundance.  At  Galena,  Morrison,  Mount 
and  Sterling,  I  have  seen  small  yineyards  purple  with  their  great 
f  generous  fruit,  and  orchards  laden  with  the  finest  of  our  hardier 
:  while  the  strawberry,  raspberry,  gooseberry,  cherry,  and  other  kind- 
its  are  raised  in  the  greatest  abundance,  and  of  good  quality, 
to  the  Loess  in  succession  are  the  regular  soils  and  clayey  deposits 
x)yer  the  uplands  or  general  prairie  leyel  of  the  country.  And  inas- 
8  these  are  originally  deriyed  from  the  decomposition  of  the  rocks,  it 
well  to  call  attention  to  the  character  of  the  bed  rocks  in  this  part 
State.  If  the  dirt  mantle  coyering  these  rocks,  in  that  part  of  the 
ow  under  consideration,  was  all  stripped  ofi^  the  rocks  then  exposed 
be  found  to  belong  to  the  Galena  Limestone,  Cincinnati  Shales,  and 
&  Limestone,  coming  to  the  surface  in  irregularly  shaped  patches. 
tie  soil  or  earth  mantle  coyering  these  rocks,  notwithstanding  the  tre- 
IS  mixing  to  which  they  were  subjected  by  the  drift  forces,  to  be  spoken 
after,  partake  somewhat  of  the  nature  of  the  deposits  lying  immediately 
1  it,  and  were  in  part  deriyed  from  their  decomposition.  The  eyi- 
of  this  are  strikingly  manifest.  The  Galena  Limestone  and  Niagara 
3ne,  although  separated  by  an  interyening  formation,  are  strikingly 
L  lithologlcal  character.  Both  are  a  coarse-grained,  cream-colored  and 
I  magncsian  limestone.  When  they  decompose  a  rather  coarse-grained 
;he  resultant.  In  many  places,  if  we  dig  from  the  surface  to  these 
^e  find  a  coarse,  reddish,  hard  pan,  or  crumbly  clay,  resembling  closely 
3cks.  As  wc  sink  into  this  clay  we  find  pieces  of  **  float ''  mineral  and 
the  rock  itself,  the  latter  lying  eyidently  in  situ,  unworn  by  water, 
pearing  like  pieces  of  the  original  rocky  mass,  which  was  harder  and 
listed  the  surrounding  decay  and  rotting  away  of  the  rocky  ledges. 
$  other  hand,  portions  of  the  country  underlaid  by  the  Cincinnati 
are  covered  hy  a  close-grained,  finely-comminuted,  greenish,  creamy- 
.  subsoil,  closely  resembling  in  texture  and  lithologlcal  character  the 
from  which  it  has  evidently  been  deriyed.    But  these  resemblances  of  ^ 

thly  mantle  to  the  rocks  lying  under  them  are  only  found  in  certain 
cs  in  and  around  the  "  lead  basin ;  '*  and  only  to  that  extent  is  the 
lasin"  a  "driftless  region." 

the  "  Lead  Basin  '*  is  not  a  "  driftlcss  region-"    In  many  places  around 
through  it  evidences  of  true  northern  drift  are  found.    Bo\j\^«ta  «k.T«i 
e  in  these  places;  fioat  or  drift  copper  is  frequently  louiid*,  dtiit  ^"k^ 
regularly  stratified,  and  old  river  terraces  may  be  traced,  wid  \no^\Jift^ 
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drift  and  grave)  is  not  rare.  The  lead  region  seems  to  liiveE 
tially  iavadad  by  the  drift  forces,  and  these  forces  icem  to  have  acted  in  i 
modified  form,  Tlie  lieavy  denuding  forces  spoken  of  already  acted  brfoii 
the  drift  period.  Tbcn  came  on  the  drift  cooditions  and  tlio  glaciatiou  uf 
the  conticent,  during  whicli  the  tmusportstioQ  of  claye  and  soils  and  i 
nniTersal  micgliiig  and  mixing  of  the  surface  materials  of  the  earth  ti>ok 
place,  modified  in  the  lead  region  id  the  mf>nner  just  noticed. 

Soils  and  clajd  and  sands  in  the  drst  place  are  derived  from  the  decompn- 
sition  of  the  rocky  formations  at  and  near  the  earth's  surface.  The  silu' 
processes  of  cature  to-day,  as  ia  past  geological  ages — if  I  may  be  allowed  tn 
use  the  language  used  in  my  address  some  time  ago  before  the  Northern  Dii- 
nois  Horticultural  Society— are  grinding  rocks  into  soils  and  re-cemeatii% 
and  hsrdening  soils  into  rocks.  There  was  a  timR  when  the  Eurfac«  of  the 
earth  was  covered  with  rocku,  and  rocks  only,  but  atmoGphcrical  and  clieni- 
oal  ageucies,  the  aoWent  power  of  water,  dews,  and  dampness,  and  aquwai  i 
forces  kept  in  conslant  action  processes  of  slow  decay,  and  soils  were  gn^t- 
ally  formed  and  carried  as  sedhneuts  into  ancient  seas.  We  all  knov  the  di 
adages  about  the  constant  dropping  which  wears  holes  in  the  stones  ;  andtb* 
flies  of  time,  which  wear  and  meke  no  noise;  but  few  realize  how  imponul 
a  part  these  peaceful  agencies  have  played  in  the  creation  of  the  present  ord« 
of  things.  The  frost  and  tbo  rain,  the  dissolving  power  of  water  aixi  tba 
mighty  power  of  freezing  and  cold,  and  other  like  agencies  and  energies  oi 
nature  nre  all  powerful  to  bring  about  tbi;  migblicst  re5ults.  The  ■' toolhot 
time,"  gnawiug  away  age  aftor  iige,  will  nibble  into  clay  and  sond,  the  boM 
est  rocky  kdgee.  If  undisturbed  by  meohanical  forces,  the  superficial  cl«J^ 
loams,  sands,  subsoils,  and  soils  covering  the  underlying  rocky  masses  waald 
be  nothing  but  tha  residuum  left  after  the  removtl  by  pcrcnlation  of  mttf 
of  the  more  soluble  portions  of  the  decomposed  rucks.  The  soil  would  Hit 
b»  in  litu.  Regions  of  country  underlaid  by  sandstone  would  be  coTetri 
with  a  sandy  soil;  limestone  districts  would  be  covered  with  a  soil  witli  ■ 
limestone  base,  and  the  geologists  could  tell  at  a  glance  from  the  appeanW 
of  the  soil  what  rocks  lay  beneath  it,  and  ci«  vena. 

But  certain  forces  of  nature  transposed,  mixed  and  mingled  into  o; 
the  materials  derived  from  widely  separated  sources.  The  first  of  these  Ibra* 
are  the  same  silent,  peaceful  agencies  which  we  see  operating  round  a 
daily  walks  over  the  earth's  surface.  There  is  a  struggle  going  on 
time  in  our  fields,  in  our  streets,  and  everywhere,  building  up  and  twHog 
down,  construction  and  destruction,  an  ever  balanced  antagonism.  OeBli* 
rains  and  earth-born  torrents,  little  trickling  rills  and  strong  si 
tearing  down  the  soils  from  the  bill-sides  and  bearing  it  away  to  ths  lo*" 
levels.  The  small  water-plowed  trench  of  to-day  ueit  year  becomes  a  clW. 
and  ages  hence  a  hollow,  and  the  transported  materials  have  been  built  Rpi" 
alluvial  deposits,  or  are  the  fillings  in  in  tbo  bottom  of  some  stream.  Mtl 
nate  freezing  and  thawing  helps  along  the  varying  struggle,  and  God'igr'''    I 

plowaban.  tbs    frost,   runs  aanuaU^  tlitough    the  surfice.  mellowing  !*• 

Whole. 
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)  familiar,  always  acting,  somewhat  silent  agencies,  in  time  prodace 
tsults.  They  mix  the  soil,  they  transport  it  to  some  extent,  bat  they 
irry  it  long  distances  from  its  place  of  origin,  nor  do  they  carry  the 
lasses  of  the  drift  materials  for  hundreds  of  miles  away  from  their 
ledges.  Other  and  mightier  forces  did  this,  and  while  doing  it,  they 
the  stones  into  clays,  and  the  cla3rs  into  impalpable  powder,  as  the 
kernels  are  ground  into  superfine  flour  between  the  upper  and  nether 
)ne.  They  were  the  mills  of  the  gods,  which  ground  exceedingly 
It  ground  exceedingly  small. 
)  was  some  tremendous  force,  which  tore  the  boulders  from  their 

I 

>atcrops  in  the  distant  Lake  Superior  regions,  and  drifted  them  on  i 

nmey  to  the  South ;  which  grooved  and  planed  the  surface  of  the  solid  | 

ad  strewed  for  hundreds  of  miles  in  its  track  beds  of  clay  and  sand  and,  j 

and  mingled,  mixed,  transported  and  reformed  the  soils  to  such  an  | 

IS  to  well  nigh  destroy  their  separate  characteristics  and  origins  oyer  1 

ortions  of  Northern  Illinois,  and  greatly  increase  the  difficulty  of 

oper  classification.    This  force,  whether  floes  and  bergs  of  ice,  loaded  \ 

)ne6,  gravel,  and  detrital  matter,  and  borne  along  by  winds  and  car-  t 

r  strong,  earth-bom  water  torrents,  moving  along  and  wearing  the  j! 

[  materials,  or  the  slow  procession  of  the  all-powerful,  crawling  glacier 

3ver  it  was,  it  moved  like  a  vast  army  of  shovelers,  multiplied  millions 

of  the  loose  materials  denuded  and  worn  down  from  the  rocks  of  the  '| 

nd  piled  them  like  a  thick  earth  mantle  over  the  coal  basins  to  the 

id  west. 

at  great  force  I  propose  now  to  speak.    In  order  to  understand  what 

ay,  it  will  be  necessary  to  refer  to  the  well-known  action  of  ice  and 

I  the  glaciers  of  the  Polar  world    I  have  already  shown  that  the 

of  the  rain  drop  to  get  back  to  its  mother,  the  sea,  produces  the 
)caceful  agencies  and  energies  of  nature,    of  which  I  bave  briefly 

I  propose  now  to  show  that  the  struggle  of  the  snow-flake  to  get 
its  mother,  the  same  sea,  produced  those  mighty  drift  forces  whose 
re  so  evident  around  us. 

iz,  Tjndall,  Forbes,  and  other  trustworthy  scientiflc  travelers,  have 
familiar  with  the  action  of  the  ice  forces  as  they  now  exist  in  the 
riaciers.  Away  up  in  the  mountain  basins  of  the  Alps  snows  accu- 
n  vast  fields  and  in  great  thickness.  When  the  mass  becomes  heavy 
k,  pressure  changes  the  bottom  of  the  mass  into  a  plastic,  porous  sort 
This  basin  is  the  Mer  de  Qlace,  or  sea  of  ice.  Inasmuch  as  snow  is 
instantly  added  to  it,  the  volume  and  thickness  of  this  sea  of  ice 
Don  become  so  great  as  to  produce  serious  consequences  if  some  safety 
IS  not  found  to  afford  vent  to  the  pent  up  mass.  The  lower  part  takes 
elf  a  slow,  almost  imperceptible,  motion,  and  soon  fills  the  descend- 
iys  with  a  stream  or  river  of  ice.  As  snow  is  added  at  the  top,  it 
wn  to  the  bottom,  and  when  it  becomes  ice,  is  drawn  off,  as  rivers  -^ 

3f  lakes.    This  ice  river  flows  slow,  but  is  subject  to  all  th«  lvw%  cit 
prater.    It  y^idensy  it  contracts,  it  deepens  where  tlie  ^ovr  Va  ^orw^iX.^ 
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■nd  ite  motion  increuw  where  tUe  masa  paascs  oTcr  rapidE.  As  it  a*Mk 
dowu  in  ils  alow,  irreaietible  motion,  dirt  basds  are  formed  along  its  au- 
ginB,  stones  EiDd  great  maasos  of  rock  roll  down  upoD  it,  tbe  bottom  and  (idai 
of  the  channel  are  grooved,  planed  and  striated  bj  the  mighty  power  of  tin 
grinding,  rubbing  ice,  and  all  the  material  accumulated  is  carried  eTcntn»llj 
lo  the  lower  end  of  the  glacier,  and  there  dumped  off  in  terminal  monniiHi 
and  huge  piles  of  gravel,  bouldcra  and  other  drift  materials.  In  the  me  d 
the  Alps,  the  glaciers  melt  nhen  they  rcoch  the  plain  and  .before  thej  find 
the  sea,  and  glacier-bom  torrents  begin  where  the  ic»  ends,  and  the  mstenali 
borne  thither  by  the  ice  aru  further  moved  and  asaorted  bj  the  maddy.  raid- 
ing waters  which  take  tlioir  place.  The  struggle  of  the  snow-flake  has  codad, 
and  the  struggle  of  the  rain-drop  now  begins.  Both  are  trying  to  gut  back 
to  tboir  mother,  the  sea.  It  is  true  the  ico  river  flows  iofmjtely  slow,  but 
in  comparison  with  the  river  of  water  it  moves  inlinitoly  strong.  The  Mif- 
Biaaippi.  if  it  were  a  glacier  instead  of  a  water  river,  could  bear  upon  ita  tact 
boulders  and  whole  ledges  of  stone  as  readily  as  it  now  floats  a  feather  or  * 
saw  log.  What  it  lacked  in  motion,  it  would  make  up  in  the  slow,  iiresiti' 
ble  and  mighty  force  of  ite  all  grinding,  all  consuming  proccveion.  Buiji  it  t 
glacier  in  the  Alps,  and  these  glaciers  are  kneading  certain  ports  of  Ilalj 
over  DOW  as  in  post  time  thay  kneaded  North  America. 

Over  the  new  Wrangells  Land  and  in  Greenland  the  snmo  forces  of  tola 
ua  in  utivo  opentioa,  only  to  a  much  greater  extent.  All  upl&nd  Grewilnfl 
is  one  vast  joer  de  gla<».  Bnt  the  Greenland  glaciers,  instead  of  melting  in 
intermediate  Bunny  valleys,  push  down  into  (ho  sea  itself,  and  after  crattling 
along  its  bottom  in  the  indenting  bays  and  tiordji,  iceep  breaking  off  grul 
masses,  which  float  away  in  the  deep  blue  watL'rs  until  they  iirc  caught  b} 
wind  currents  and  gulf  streams,  to  bo  borne  by  (liem  as  ice  bergs  uA 
ice  floes,  whither  the  drifl  of  the  ocean  carries  them.  And  thus  they  BoU. 
until  warmer  seas  cause  them  to  roeit  in  sunnier  climes,  and  the  floor  of  tie 
ocean  is  strewn  with  their  adhering  dirt  and  stones.  Certain  iceberg  patb) 
in  the  sea  already  are  accumulating  at  the  bottom  of  the  water  licldsof  bwl- 
ders  and  huge  windrows  and  beds  of  gmvcl  and  dirt.  Baffin's  Bay,  HudMo'l 
Bay,  and  other  northern  seas  and  bays  thus  become  nests  of  icebergs,  tsi 
thcso  icebergs,  before  reaching  the  water,  were  glaciers,  and  the^  gltdeiii 
at  their  origin,  were  the  Arctic  snows  of  Greenland.  Thus  Greenland,  Ui:e 
all  other  polar  and  circumpolar  lands,  is  shipping  her  bouldcisandbcrgnTel 
to  the  bottom  of  distant  oceans,  and  these,  at  some  time  in  the  future  eterni- 
ties of  God,  will  become  the  face  of  continents. 

And  now  yon  will  indulge  roe  a  moment  to  paint  a  fancy  sketch  of  Ilwl 
scene  in  that  world  of  savage  desolation,  home  of  the  glacier,  and  realm  <j( 
enduring  frost  t  We  will  take  our  stand  on  some  headland  of  Spitibergo. 
or  on  some  flame  colored  granite  ledge  amidst  the  wild  desolations  of  faa> 
Arctic  waste  of  snow  and  ice.  Before  us  is  the  deep  indenting  flords  o(xa> 
pulsating  bay,  throbbing  responsive  to  the  tides  of  the  ocean.  Around  o 
are  the  crawling  glaciers  creeping  down  from  tbe  iee  se^  above.  As  tke 
eodfl  become  mbmcrged  and  bieaV.  o5,  ftw  itco  %w4,  ^(wt  of  Um  if 
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tecomesfillAd  with  the  slow  moYingbergt.  Some  are  wallowiiig  in  the 
ten  like  huge  Leviathans ;  some  impinge  upon  each  other  with  the 
ing  crash  of  parks  of  artillery,  bnt  the  most  of  them  shoot  up  their 
nacles  into  the  thin,  cold  air,  presenting  the  similitodes  of  ice  forests, 
Dore  beautiful  and  artistic  forms  of  donees  and  minarets,  and  beetling 
es  of  a  now  departed  medieeyal  architecture.  The  midnight  arctic 
igs  in  the  heavens  like  a  ball  of  fire,  and  his  golden  rays,  playing  upon 
y  masses,  lights  them  up  with  flame,  and  emerald  and  blue,  until  the 
ifatcry  realm  glows  with  amethystine  tints  and  opalescent  hues,  and 
racted  and  reflected  glory  of  a  thousand  rainbows  plays  around  and 
and  over  the  scene.  Imagination  may  well  revel  in  a  glory  like  this, 
I  Beautiful  Land,  with  its  flaming  city,  seen  in  glimpses  by  the  pil- 
unyan  over  among  the  Delectable  Mountains,  comes  softly  to  the  mind 
e  Shadow  of  a  dream.  Oh !  we  may  dream  of  our  castles  in  the  air, 
Ud  beautiful  as  we  will,  but  Nature  furnishes  grander  scenes  than  any 
iglnation  can  picture,  and  there  is  no  beauty  or  sublimity  like  that  in 
at  Land  of  Silence  round  the  Poles.  ' 

V7C  will  come  down  from  the  ''misty  mountain  tops"  to  the  prairies  of 
;.  Starting  with  the  boulders  in  the  neighborhood  of  Lake  Saperior, 
!e  them  south  and  west  to  the  Missouri  river.  These  crystalline  sand- 
flame  colored  granites  and  black-trap  rocks,  can  be  traced  back  to 
arcnt  ledges  about  the  starting  point.  As  we  advance  away  from  the 
ledges,  the  boulders  become  smaller,  and  the  drifb  materials  towards 
ssouri  river  are  only  gravels  and  drifb  clays.  On  seeing  these  curious 
worn  stones  strewn  over  the  face  of  the  country,  the  most  ordinary 
it  once  concludes  that  they  did  not  grow  there,  but  were  brought  there 
lome  other  place.  They  are  "  nigger  heads,'*  **  lost  rocks,"  wanderers 
from  where  they  originally  existed.  They  are  entirely  unlike  any 
outcropping  round  them,  and  it  is  no  great  task  to  trace  back  the 
)ver  which  they  came.  The  world  was  lately  excited  over  the  Cardifl* 
but  men  went  to  work  and  soon  traced  it  back  thousands  of  miles  to 
^inal  bed  in  the  gypsum  quarries  of  Fort  Dodge.  In  the  same  way 
race  the  boulders  back  towards  Lake  Superior  and  Greenland,  and 
find  the  origin  of  each  one  if  a  few  thousand  dollars  or  a  large  humbug 
Tolved. 

omc  parts  of  Iowa  these  loose  stones,  from  the  size  of  a  man's  fist  to 
fa  shock  of  wheat,  lie  so  thickly  strown  over  the  ground  and  accumu- 
)und  the  margin  of  the  lakes  to  such  an  extent,  that  in  the  one  case 
3  might  walk  over  them,  stepping  on  the  boulders  alone ;  and  in  the 
they  have  given  rise  to  the  superstition  or  belief  in  walled  lakes.  In 
g  over  a  field  of  these  boulders  once  upon  a  time,  my  companion,  who 
imcwhat  irreverent,  exclaimed,  that  it  seemed  to  him  as  if  the  devil, 
he  sifted  the  soils  down  out  of  his  great  sifter,  had  emptied  with  a 
le  accumulated  stones  over  this  particular  field.  If  he  had  named  the 
>r,  instead  of  his  satanic  majesty,  I  would  have  thought  the  com^^T\aoTi 
lone. 
r,  I  heliere  the  Ice  cap  which  covers  Greenland  atthepTeaentWinftOiiCi^ 
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extended  ilown  into  the  middle  regiona  of  North  America.  Agusi,  tti 
fears  ago,  dcmoDBtratt^d  to  the  eatigfikctioti  of  the  scientific  world,  tbatipi 
ice  cap  did  cover  the  drift  regiona  of  the  American  cantinent.  The  «rtg 
iferouB  snmmer  slowly  ended,  and  the  glacial  winter  as  slowly  came  on.  i 
entire  change  of  the  flora  and  fauna  of  these  parts  of  the  earth  took  pin 
alaciarB  covered  our  land  in  every  favorable  locality.  Seas  of  ice  m«b 
lated  in  the  basins,  titonea  were  turn  away  from  the  outcropping  Icdp 
ledges  were  ground  into  aiind  and  clay  ;  motion  took  place  in  rarioui  din 
tioas:  but  the  general  movement  was  towards  the  south  and  wcsL  is  U 
climate  again  grew  marmer,  the  ice  cap  alowly  melted,  commencing  it  U 
south  and  melting  the  ice  towards  the  north.  Basins  became  filled  ''H 
water,  and  lakes  and  seaa  existed,  into  whieh  glacial  bora  cnrrents  of  noli] 
water  poured,  and  ui  which  ice  berga  and  ice  floes  floated,  as  wind  otcuitf 
droYe  them.  And  we  thua  have  the  compound  forces  of  the  glawer,  (be  >> 
berg,  and  the  water  torrent  in  vigorous  operatioa.  These  causes.  »dM» 
and  coming  after  the  peaceful  ngeiiciea  and  influecceB,  spoken  of  inllif  ail 
part  of  these  remark?,  explain  all  that  we  see.  while  eiaminiug  Ihe  i^ 
formations,  with  which  our  Illinois  rocks  are  covered.  The  peaceful  oW, 
wbich  worked  before  the  drift  have  also  worked  sinoc  the  drift  petioi  ■( 
produced  some  of  the  later  phenomena  observable.  l 

In  this  way  out  soils  arc  formed;  in  this  way  they  arc  mingled  andini»id 
and  in  this  way  they  ore  carried  on  long  jonrneys  over  the  earth*!  ibiM 
In  this  way  they  are  pulverized,  ground  up,  kneaded,  lu  this  wiiy  their"* 
umc  is  greatly  iniTcased  ;  and  they  arc  sweetened  up  and  changed  from  iW 
sour  conditions  during  the  carboniferous  ages,  and  made  6t  for  gni* 
grasses,  hard  wood,  trees  and  man.— the  crowning  and  noblest  Vfork  di 
These  are  the  forces  which  shoveled  and  carried  such  a  grand  deponti  Bd 
spread  it  over  our  noble  State.  And  here  where  we  stand,  almost  iatbe'^! 
garden  of  the  State,  I  cannot  refrain  from  a  local  allusion  or  two,  I"* 
around  you,  you  people  of  Ottawa,  and  sec  how  you  are  blessed  in  sll  ll  "'" 
heart  could  desire.  Rich  in  agricultural  and  horticultural  resources 
8t.  Peters  sandstone  crumbling  from  your  hills  like  unworked  mines  of  n* 
ing,  crystalline  sugar;  the  black  Ireasures  of  the  earth  almost  undM?* 
feet ;  a  stream  ready  to  toil  and  make  your  city  alive  with  the  hum  of'*"* 
and  the  bustle  of  manufttcturea^-all  theae,  and  more,  have  blessed  toM  I" 
over  that  of  ordinary  men.  Only  in  our  own  unrivalled  valley  of  Botk'"* 
has  nature  been  alike  kindly  in  her  manifold  gifts.  Our  prairies  Ibcre  >" 
so  beautiful,  and  our  soil  is  so  rich,  that  we  believe  some  lucky  f»niiEr,i> 
sight  of  the  glancing  waters  of  our  unrivaled  stream,  will  some  day  fipi  ''' 
remains  of  the  old  stnmp  of  the  old  tree  of  knowledge,  aa  he  delves  !»''* 
rich  fields. 

Man  acta  on  nature,  and  nature  in  turn  acts  on  man  ;  and  it  is  no  '<^ 

our  Btato  has  robbed  the  Old  Dominion  of  her  standing  boast,  and  no"  •"•" 

gates  to  herself  the  proud  title  of  "  the  mother  of  Presidents,"  as  ib'  '* 

already  so  pre-eminently  become  the  mother  of  noble  men  ? 

fiat  pardon  this  digreaaion,  atilniWiiiiAwsniiTCmaitabontourw^ 
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»a8  kinds  of  qualities  I  do  not  intend  now  to  describe,  except  to 
lile  there  is  a  general  similarity  in  the  whole  mass,  the  details 
tely,  and  make  a  minute  classification  difficult  We  have  soils 
;ht,  heavy,  warm  or  cold,  wet  or  dry,  compact  or  porous,  fine  or 
gry,  leachy,  loamy,  sour,  sweet,  clayey,  sandy,  limey,  marley,  and 
dbinations  of  these,  which  the  agricultural  chemist  alone  can  de- 
Ulica,  or  the  earth  of  flints ;  allumina,  lime,  magnesia,  potash,  and 
;s  and  metaloid  compounds  unite  in  various  combinations  to  make 
lis.  The  humus,  which  gives  the  richness  and  blackness  of  color, 
erived  from  the  successive  growths  and  decays  of  grasses  and  other 

ition  as  to  what  soils  will  produce  and  mature  good  and  constant 
uit,  depends  not  only  upon  the  nature  of  the  soils  themselves,  but 
limatic  and  atmospheric  influences,  and  the  nature  and  property 
loils.  There  is  much  more  in  these  influences  than  any  one  might 
igine.  Vegetable  chemists  and  the  best  vegetable  physiology 
e  that  the  most  of  the  tree  and  plant,  directly  or  indirectly,  is  de- 
the  atmosphere,  and  not  from  the  soil  at  all.  Soils,  of  course,  are 
but  they  are  not  all-important. 

ing  of  the  drift  and  drift  forces,  I  have  constantly  used  the  word 
trictly  speaking,  this  use  of  the  word  is  inaccurate.  The  great 
drift  forces  apply  to  the  sub-soils,  and  underlying  masses  of  clay, 
p*avels.  Soils,  accurately  speaking,  are  the  surface  deposits,  cov- 
masses.  These  surface  soils  are  formed  somewhat  differentljr  from 
'lying  drift  materials  above  referred  to.  And  this  brings  us  to 
e  origin  of  the  prairies.  I  will  not  discuss  these  at  length,  but 
i  a  few  of  the  theories  concerning  their  formation, 
lux  believes  they  a  slow  growth  from  ancient  peaty  marshes, 
elieves  them  to  be  of  lacustrine  origin,  that  is,  that  they  are  the 
lake-like  bodies  of  water,  not  yet  having  time  to  be  covered  with 
ribs.  Foster  believes  them  chiefly  owing  to  atmospheric  and 
cal  influences.  Some  believe  them  owing  to  ancient  Indian  annual 
Judge  Catou  has  still  another  theory.  All  of  these  gentlemen 
respective  theories  with  ability ;  and  in  this  conflict  it  is  hard 
is  right.  The  probability  is  that  each  of  them  apply  to  certain 
ad  explain  aU  the  phenomena  of  those  localities. 


Tuesday  EYBNma,  7  o'clock. 
J.  G.  Knapp,  of  Madison,  Wisconsin,  delivered  a  lec- 

TREE  PLANTING. 

)ld  that  immediately  after  the  creation  of  man,  he  waa  "^VBytitt^  Sn 
here  ^^ IT  every  tree  pleasing  to  the  eye,  and  beaTvni^  froit  ^t«XA- 
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Tut  tn  his  taste.  From  tlint  da;  tn  this,  i  tree  lias  been  rankod  among  b  ' 
loveliest  sad  most  iiwfalof  created  objects.  Childhood  entwines  the  lovtol 
a  tree  in  its  heart,  hk  it  gambols  and  Gporta  in  the  eliade.  Youth  is  eqiilli 
gratified,  whether  it  seeks  the  shade  to  study  nature  or  books,  or  to  bimttt 
tho  words  of  love  beneath  the  tangled  boughs,  where  only  one  (an  iat. 
Trees  arc  not  forgotten  by  the  man  when  tho  fires  of  youth  no  longer  bora  a 
hisbosom,  hut  now  their  leaves  protect  him  from  the  heat  of  the  summer  oa 
and  the  cool  atmosphere  beneath  them  refresh  him  for  his  toils,  or  tbeoBi 
trees  shield  him  from  the  cold  blasts  of  winter  winds.  In  old  ago,  when  tit 
head  is  whitened  as  by  the  frost,  memory  runs  back  to  trees  known  in  Snnv 
dayB.  The  gambols  arc  played  over,  the  studies,  tho  lores  are  lived  sgtii, 
and  the  old  man  sighs  for  the  shade  of  those  old  trees,  greener  in  msDia}, 
Ibon  in  the  month  of  June.  The  birds  are  there  ;  all  our  playmates,  nottta 
the  dog  is  gone  from  that  dream.  The  days  when  we  went  nutting,  oi  liot- 
antxiug,  when  we  filled  the  basket  with  the  rich  apple,  the  luscious  p«ar,  tb 
melting  peach,  and  tbe  nectared  plum,  are  fresh  before  our  minds,  as  of  wn 
We  delight  to  adorn  the  Epot  where  we  eipcct  to  rest  from  our  labon,  niU 
thcBo  best  gifts  of  heaven  to  man.  And  finally,  wo  ask  to  He  beneath  thim 
shudes  till  the  great  day  of  days  shall  conic.  We  would  as  soon  be  bentsU 
the  blae  waters  of  the  ocean  as  bo  buried  on  the  bleak  hill,  where  sua,  tti 
wind,  and  storms  battle,  in  agravo  where  no  tree  sheds  its  soft  shade. 

Tree  raising  b  more  economical  than  com  raising,  so  far  as  profits  in  M 
lars  and  cents  are  concerned ;  but  I  must  leave  thut  to  others,  or  for  anolicr 
occasion,  and  now  content  myself  with  llie  assertion  that  trke  atiaw  i> 

THB  NOKTUWKBT  IS  A    NKL'KSSITT. 

Jst,  Because  of  our  location  in  tho  grand  divisions  ol  North  Amerio  w 
regards  vegetation. 

3d.  Because  timber  trees  can  afford  our  only  protection  from  the  incleu!^ 
of  tlw  climatical  influences  that  affect  this  region. 

3d.  Because  thick  timber  belts  alTord  a  defense  against  the  spread  of  out' 
ions  insects  and  fungal  growths. 

4th.  Because  thick  timber  belts,  and  especially  evergreens,  are  tbe  W 
protection  against  tho  attacks  and  spread  of  iiialarious  diseases,  and 
qaently  they  render  a  country  healthful. 

Each  of  these  heads  contain  sufficient  matter  to  occupy  all  the  tiiMjH 
can  allow  mc,  and  therefore  lean  but  touch  here  and  there  upon  somenflb^ 
prominent  points. 

The  North  American  continent  may  be  ilivideJ  into  Eve  grand  region*i  * 
cording  lo  their  vegetable  growths.  These  are  the  regions  of  the  nutaa"^ 
Saiafrai/a,  ot  tbe  dtnse  tooedt,  of  alternate  teoodn  otuI  prairitf,  ol  the  prairii'' 
ffraity,  and  the  arid  or  desert  region.  Tlie  vegetable  productions  of  tbcst* 
gions,  modified  in  part  by  soil,  are  mainly  dependent  upon  tho  pecoliif  *" 
mate  possessed  by  each.  When  the  true  boundaries  of  these  regions  shilll* 
well  understood,  men  will  be  enabled  to  define  not  only  the  vegetable  A* 
of  each,  but  alsotoundersts.ndB.nii'peij.t^iARUi^antljof  mauyof  thejw''" 
aritjea  of  their  aevcraV  dimateK. 
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^  mosses  extends  from  near  the  60tli  parallel  to  the  Arctic  ocean,  1; 

les  designated  as  the  "  Barren  Grounds.'*    But  its  barrenness  is  i| 

'  heat,  rather  than  to  want  of  proper  soil,  or  moisture  in  the 
Q  fact,  it  has  an  atmosphere  of  great  moiature,  when  its  tem- 
•nsidered.  This  region  embraces  and  lies  near  the  points  of 
1  the  northern  hemisphere,  and  a  small  addition  to  itseleyation 
e  whole  surface  in  the  region  of  perpetual  snow.  Its  yegeta- 
ly  cryptograms,  that  make  a  rapid  growth  during  the  short 
nost  const&nt  sunshine.  A  few  grasses,  ranunculuses,  and  cm- 
nd  in  favored  spots  of  the  extreme  north,  and  a  few  creeping 
pers  and  yews  in  the  south  in  more  iayored  locations. 
.  is  beyond  the  limits  of  the  United  States,  and  only  the  winds 
1  it,  always  cold  and  disagreeable,  can  affect  us. 
''  dense  woods  lies  south  of  the  mossy  region,  and  along  the  At- 
ulf  of  Mexico,  covering  the  valleys  of  the  St.  Lawrence  and 
Nova  Scotia,  New  Brunswick,  and  the  islands  of  the  coast. 
b  of  Lake  Michigan,  the  Wabash  and  Mississippi  rivers  lie  in  it. 
ross  the  continent  from  the  shore  of  Lake  Michigan,  by  way  of 
,  the  Lake  of  the  Woods,  and  the  valley  of  the  Saskatchawin 
mountain  ranges  into  Alaska.  In  Oregon  it  makes  south  to 
river.  It  is  nearly  broken  off  between  the  heads  of  the  Mis* 
le  Red  river,  owing  to  some  peculiarities  of  the  climate  in  that 
he  northwest,  the  boundaries  of  the  woody  region  may  be  de- 
drawn  from  the  debouchure  of  the  White  river  into  the  Mis- 
terly  to  the  mouths  of  the  Crow  Wing  and  the  St.  Croix ;  thence 
ebago,  and  Racine.  South  of  Lake  Michigan  the  boundary  is 
le  Wabash,  near  the  State  line  as  far  south  as  Yincennes,  where 
hern  Rweep  it  strikes  the  Mississippi  a  little  north  of  the  Grand 
>f  hills.  It  then  extends  up  that  river  to  the  Missouri,  which  it 
)rth  of  its  valley  to  Fort  Leavenworth ;  after  which  it  bears  off 
ear  the  western  boundary  of  Missouri  and  Arkansas  to  the  Sa- 
and  thence  to  the  Gulf  of  Mexico. 

)n  is  found  a  vegetation  more  varied  than  in  any  other  portion 
lie  zones.  To  merely  enumerate  the  varieties  and  species  found 
(juire  pages,  without  giving  instruction,  except  to  the  botanist, 
^ion  of  delicate  foliages,  where  great  moisture  in  the  atmos- 
9  plants  that  consume  half  their  weight  of  water  each  twenty- 
Icro   wt*   have   learned  our  lessons  in  arbor  culture  and  fruit 

if  icoodn  and  prairies  lies  south  and  west  of  the  dense  woods, 
?teru  boundary  nearly  along  the  Missouri  river,  including  but  a 
along  the  east  side  of  Nebraska  and  Kansas ;  thence  south- 
he  foot  hills  of  the  Llaua  Kstacada  on  the  Trinidad,  thence 
an  Antonio  to  the  Rio  Grande.  It  then  skirts  the  coast  below 
ranges  to  Vera  Cruz.  Nearly  all  of  Minnesota,  Wiacon^vck,  w^^ 
[issouri  lie  in  this  region^  the  balance  being  in  tYi«  d«&«%  "T^oo^. 

—46 
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A,ll  of  lava  ia  in  it,  Dakuta,  Nebraskn,  Kansas,  thu  Indian  t&rriLoiy,  ud 
Texu,  ftre  divided  bctweco  tUis  and  tbc  grasaj  region.  The  vegetationi  d 
this  region,  tliough  mainly  com  posed  of  tlic  mam  varieties  as  arc  fouud  iatk 
regions  abutting  upon  it,  not  nnfiequeotl;  liappeu  to  be  of  peculiar  fonu 
and  a  very  marked  character  exists,  particularly  in  the  woody  texture  of  tb 
plants.  It  will  be  seen  that  the  greatest  breadth  of  thg  alternato  region  ii  in 
Northern  lilinoia  and  Southern  Wisconsin,  us  on  that  line  is  tlie  greatett  cut' 
em  bend  of  this  region. 

JTie  prairie  or  grotty  region  lies  west  of  the  alternate  rtgiou,  and  eaH  of 
tbe  Rocky  Mountains.  It  has  its  greatest  east  and  west  axis  near  thu  410 
paralEel,  and  its  north  and  south  from  the  great  bend  of  the  Missouri  to  vm 
Austin,  in  Texas ;  stretching  over  eighteen  degrees  of  latitude  and  as  luan;  of 
longitude,  and  covering  over  a  million  of  square  mites.  The  gna<Si  bsl' 
dominion  of  this  region.  A  few  trees,  chiefly  elms,  asbea,  Ixix  elder.  cottM- 
wood  and  walnuts  are  found  along  tbe  water  courses  of  the  eaetem  portloa: 
but  they  arc  all  stunted  and  starved  by  drouihe,  where  tbey  are  not  H^ 
merged  with  water.  They  seldom  rear  their  heads  much  above  the  baukii' 
the  streams.  Farther  towards  the  centra  of  the  region,  all  trees  yield  W  Ik 
climatic  influences,  except  the  cottonwood  ;  and  even  ibis  succumbs  for  «<Ii'- 
tance  of  200  miles  along  the  Piatte.  Arkansas,  and  Camtdian  rivers.  Mtn 
peculiar  forms  of  vegetation  exist,  but  I  cannot  even  notice  tlu;m,  exoeplt^  ■ 
■ay  that  they  sbovr  in  a  remarkable  degree  the  effects  of  climate  apoB  n 
ble  life  in  tbe  pointed  and  spincd  forms,  and  jHireleas  cnticles. 

Tlic  irid.  ordoertTfgion,  lies  west  of  Ihe  grnssy,  with  which  it  isollf 
tprmingled  and  blended,  thus  adbrding  no  distinct  buundur^y. 
gion  interspersed  and  cut  by  tbe  ranges  of  the  Rocky  Mountains,  Siem 
Madre,  San  Juan  and  other  chains  cost  of  the  Sierra  Neradas,  and  tmlmv 
the  Territories  of  Wyoming,  Montana,  Ctah,  Colorado,  New  Mexico  wdiJi' 
zona,  and  the  State  of  Nevada.  Maisture  condenses  on  the  mountain  pcsb  ^ 
and  rangei!,  and  so  gives  rise  to  tbe  Etrcams  that  flowing  from  tbm  it 
the  valleys  and  plains,  are  there  often  lust  in  the  parched  sands  and  soiU,' 
are  evaporated  under  the  scorching  rays  of  the  sun.  This  region  can  acardl 
be  called  desert,  though  it  be  arid.  The  nearest  approach  to  a  desert  t" 
plains  at  a  great  distance  from  mountains,  or  in  tbe  beds  of  ancient  Ul^ 
where  salt  so  impregnates  the  soil  that  vegetable  life  cannot  exist.  irithcA  ^ 
water  sufllcieit  tn  dissolve  and  dilute  the  salt.  The  uountain  rangft  U" 
peaks  rise  out  of  a  vast  plain  eievalod  between  0,000  and  7,500  feet  alwve  » 
level,  to  the  height  of  from  10,000  to  20,000  feet.  On  these  ranges  ths  BW 
ture  condenses,  and  under  its  influence  the  foot  hills  partake  of  the  nature" 
tbe  alternate  region,  producing  grasses  and  trues,  principally  ths  conifeni* 
poplars.  Frosts  occur  nearly  every  oiglit  in  summer,  and  thus  precludt  tk' 
possibility  of  raising  tender  plants  among  these  mountaiui 

The  western  slope  of  California,  hy  reason  of  tbe  great  rain  fall  iwV 
winter,  belongs  to  the  grassy  region,  ratbertban  to  thearid,  or  mountaio.  T 
winter  rain  answers  to  the  former  and  the  latter  rains  of  Judea.ajidprBdiu' 
grass  aod  the  small  grains. 
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ttle  rain,  (only  from  two  to  thre«  inohei),  fk\U  in  both  the  pndri« 

regions  to  produce  crops  or  trees  without  irrigation  ;  from  which  I 
,t  the  area  of  timber  will  never  be  greatly  extended  in  those  regions, 

much  they  may  be  in  the  alternate  region. 

of  the  lines  dividing  these  regions  from  each  other  are  well  defined, 
>  local  causes.  One  region  shoots  into  another,  forming  promontories, 
d  islands.  The  mosses  crowd  out  the  conifers  and  amentals  on  the 
ds  north  of  Lake  Superior,  on  the  fog  wrapped  islands  in  the  Gulf 
iwreuceand  Newfoundland,  and  on  the  summits  of  the  mountains  of 
iva  States.  In  the  alternate  region,  in  Minnesotai  the  woods  intrude 
:ross  the  State  north  of  the  Minnesota  river.  Several  intrusians  of 
-e  found  in  Wisconsin.  The  great  bend,  resembling  the  Gulf  of  Hex- 
[issouri,  is  especially  prominent,  and  the  deep  indentation  of  the  al- 
egion  in  Illinois,  reminds  one  of  the  peninsula  of  Florida.  Have 
y  connection?  I  think  they  have.  The  timber  of  the  alternate  re- 
enerally  found  along  the  river  beds  and  on  the  northern  slopes  of  the 
if  in  such  places  there  was  a  better  supply  of  moisture.  Islands  of 
re  found  in  Wisconsin  and  Illinois,  but  which,  as  I  have  not  time  to 
te,  you  can  call  some  of  them  to  mind. 

airie  grasses  occupy  the  higher  and  driest  ridges  and  plains ;  thenoe 
e  made  intrusions  into  the  woods  wherever  favorable  surfaces  and 
re  presented,  or  where  dry  currents  of  air  have  bad  fhll  sweep. 
^,  as  I  do,  that  the  prairies  may  k>e  accounted  for  on  the  theory  of  a 
ufficient  rain  fall,  and  in  that  rain  fall  occurring  in  the  summer 
when  it  cannot  penetrate  into  the  ground  below  the  effects  of  the 
dry  atmosphere,  I  can,  by  it,  readily  account  for  the  oases  of  prairies 
ern  Michigan  and  Indiana,  and  for  their  oak  openings,  and  even  for 
e  grass  region  ''  of  Kentucky.     The  climate  of  those  regions,  when 

by  white  men,  assimulatcd  to  that  of  the  alternate  regions ;  and  the 

of  the  forests  farther  east  is  fast  carrying  the  same  climate  into  New 

May  we  not  say  it  is  already  there?    If  the  clearing  away  the 

mits  the  climate  that  has  caused  the  prairies  to  advance  where  they 

,  wc  may  also  reason  that  the  planting  of  trees,  and  especially  the 

them  in  thick  belts,  will  arrest  the  progress  of  this  destructive  cli- 

1  even  change  it  where  it  once  existed,  as  it  did  in  the  States  of 

[owa  and  Wisconsin. 

?gion  of  alternate  woods  and  prairie  has  a  climate  which,  to  the  set- 

}  have  resided  here  the  longest,  is  incomprehensible,  and  to  those  not 

,  utterly  unknown.    Such  extremes  of  heat  and  cold,  of  wet  and  dry, 

and  calms,  of  changes  from  year  to  year,  month  to  month,  day  to 

be  found  in  no  other  country  of  the  same  extent.    Men  more  ignor- 

Ls  climate  than  are  the  residents,  attempt  to  write  and  talk  about  it, 

lies  for  the  government  of  the  cultivators  of  our  soils,  and  for  the 

►wn  here,  which  rules,  however  proper  they  may  be  when  applied  in 

ossessed  of  other  climates,  are,  when  applied  to  this  region,  not  onl^  | 

ut  absolutely  injurious  and  pernicious.    These  Tulea  axe AsAdi^'^r^  ^ 


M  Hp[)liciililo  to  All  pkcu),  ua  unbundiug  us  nrc  statute  (-Eiactmenu. 
it  Lttppana  tiiut  agricultural  and  borticultnral  books,  mngasinei.  and 
wriltiin  by  men  whoiie  knowledge  and  study  Iiuh  Imuu  L-oufined  to  the 
rr^jiDns  of  tbe  eartb,  wbcre  there  is  a  surplus  of  muiiitnrc-,  Knd  »  thin,  nil 
dnuip  soil,  with  thick  surroundinga  of  trees,  yut  witli  the  aama  kiwimI  ttn 
pvntturo  us  in  tbu  nortbwest,  are  here  of  little  or  iin  pntctical  yftluu  tu  Ik 
(wmmoii  reader,  however  Tiduable  tbcj  may  bo  in  t)io  region  to  which  ibi; 
&re  adupted.  To  dotermino  where  iiuch  writingH  are  appliciklilt.',  &iid  whw 
null  where  they  may  be  prolltulily  followcti,  and  where  tbcy  would  bepv 
uiciuus,  the  roador  must  look  bcjood  the  book,  raagazino  or  papier  in  bui 
to  the  clluiate  and  noil  for  information,  and  huva  wisdom  cnongh  to  Judgtof 
the  applleability  of  the  rales  laid  down. 

The  iuiuigrsnta  of  the  northwest  entered  it  witli  tlio  tame  ideu  that  »■ 
pre\'uil  iu  the  euot,  and  wo  Iibvb  acted  upon  the  Miiuc  roleit  we  there  leusi). 
uid  which  ure  there  still  tiiught,  and  we  are  auly  just  discovering,  t<t  it . 
ba  we  li&vo  not  vvcu  yet  dUcovcrcd,  the  causeB  of  our  fuiluTuij.  Wu  bkTa  rut 
tile  writings  of  celebrated  men;  we  bavo  followed  tho  rules  giTea  hflk 
Migci  of  ngricultore ;  wu  have  ditched  land  already  parched,  and  trcncW 
s<iils  deeper  liy  feet  than  the  soils  about  which  these  savaus  hare  writteav* 
by  iochcg;  we  have  ridged  our  corn  lands  to  carry  off  surplus  water  vto 
water  was  deficient,  and  our  crops  have  dried  up  and  perished ;  vii  IM 
reared  uur  troea  in  nurseries  according  to  rule,  and  planted,  hoed  and  tondri 
them  by  the  book  i  but  tho  rain  has  been  withheld,  the  moisture  of  Itw*  . 
mosplierc  bus  nol  L-ondonsed  iu  Jeivs  ;  clouds  have  uoL  sbiidfd  tbi 
winds  have  come,  and  tbt  leaves  have  wilhnred  uiid  IIil-  trtes  perisbsd,  o'it  . 
|jy  ehaoce,  they  survived  the  extremes  of  auaimer,  the  severity  of  winlw  hi 
killed  them.  These  instructors  have  told  us  tliat  we  are  in  the  samenWi 
annual  temperature  as  is  New  York,  New  England,  Great  Britain,  Ftiii 
IloUund  and  Qermany,  but  they  have  not  told  us  that  our  summera  are  ati 
hotter  and  our  vinCcis  colder ;  that  in  the  one  season  we  have  the  climstt' 
Polestine,  and  in  the  other  of  Sorthern  Russia.  They  tell  us  because  S» 
York,New  England,  Britain,  France  and  GcrmaDy  can  produce  pears,  petcM 
plume  and  applet!,  therefore,  the  same  fruits  must  also  grow  in  the  uorthvrt 
if  the  rulei)  of  planting  and  tending  he  followed,  lUcn  heed  them,  andtk 
experiment  is  tried  over  and  over.  Money  and  time  are  lavishly  ei 
by  men  iu  trying  what  otiiers  have  tried  aud  failed  in,  beokusc  Prof, 
who  appends  a  dozen  or  so  initials  to  his  name,  indicative  of  credit  tnib 
for  knowledge,  has  advised  them  to  do  so,  simply  upon  the  one  conditiui' 
our  annual  temperature.  The  remedy  for  failures,  and  there  is  a  remedy,  ii> 
in  studying  the  conditions  of  the  laws  that  govern  climate  and  regetablsa 
isteuce,  and  iu  following  the  laws  thus  discovered,  rather  than  in  viots'i'f 
those  laws,  by  following  rules  announced  by  men  ignorant  of  the  conditt** 
of  the  climate  of  this  region.  In  the  one  case  auceess  will  tjown  ourUW' 
in  the  other  failure. 

"We  all  desire  to  grow  the  fruits  of  other  regions.    Those  of  the  tropia  •• 
eaoaot  have  unless  they  arc  i^uick  growing  an  nun  Is,  that  care  nothing  fbit'' 


357 


I 

I 


winter,  because  at  that  period  they  are  hidden  from  its  effects  in  I 

But  when  we  desire  to  rear  trees  that  last  from  year  to  year,  we  must 

leir  organism,  and  the  conditions  under  which  they  can  survive.  r 

;ure  tells  us  that  plants  are  limited  by  condition  of  climate.    In  £u- 

ir  boundaries  are  byiosothemis,  because  the  rain  fall  and  moisture 

equable.  In  North  America  they  are  ranged  by  temperature,  and 
legrees  of  moisture  and  distributions  of  rain  &IL  Some  trees  reach 
ximum  of  excellence  on  the  Atlantic  slope,  and  scarcely  appear  on 
im  rim  of  the  Mississippi  basin.  Forms  characteristic  of  the  eastern 
unknown,  or  but  feebly  represented  where  the  prairies  commence, 
rely  disappear  as  the  grassy  plains  are  reached.  On  the  other  hand, 
)t  known  in  the  woods,  are  found  but  sparsely  in  the  alternate  re- 
tch their  full  development  in  the  grassy  plains,  to  be  again  displaced 
3  of  the  arid  region.  So  marked  is  this  character  of  vegetation  in 
.niurica,  that  if  a  man  who  has  carefully  studied  the  forms  along  a 
le  of  annual  temperature,  say  that  of  45  deg.,  might  be  placed  in  any 
ong  that  line,  and  from  the  vegetation  alone,  he  would  know  his 
le  within  a  single  degree. 

e  flora  of  the  different  regions  have  a  marked  character,  so  the  woody 
of  the  plants  of  the  same  variety  is  marked  in  the  different  regions. 
1  the  alternate  region,  and  especially  those  growing  in  the  "  oak 
s,"  which  indicate  the  transition  from  the  arborescent  to  the  grassy 
Eire  examples  of  this  position.    Such  trees  are  dwarfed,  gnarled  and 

The  extremities  of  their  limbs  are  often  dead,  while  the  main  body 
cd  with  foliage,  thus  showing  that  their  existence  is  passed  in  a  des- 
truggle  for  life.  When  the  trunks  are  felled  and  examined,  they  are 
lore  or  less  decayed ;  in  all  cases  the  wood  is  hard,  brittle,  and  indi- 
at  the  tree  has  suffered  from  want  of  moisture  and  shade.  The  old 
)f  the  region,  as  is  well  known,  is  almost  valueless  for  the  manufac- 
articles  where  lightness  and  strength  are  required.    We  are  happy  to  , 

lat  a  marked  improvement  is  seen  in  the  young  trees  growing  in  thick 
n  this  respect.  These  last  show  what  may  be  done  by  thicker  plant- 
rees  towards  changing  the  climate.  They  show  further  that  if  we 
ear  fruit  trees  in  the  northwest,  we  must  surround  them  with  timber 
*  as  to  moisten  the  atmosphere,  and  must  plant  the  trees  so  thick  that 
ind  shall  be  shaded,  even  if  one-half  the  trees  be  cut  away  at  an  early 
t  is  better  to  plant  four  trees  and  get  one  good  one  than  to  plant  one  ' 

I  have  that  dry  up  and  die.  But  the  extra  trees  may  be  plums,  or 
,  or  dwarfed  apples,  and  as  such  are  short-lived,  and  bear  when  small, 

II  pay  for  the  ground  they  occupy,  and  we  may  less  feel  their  loss 
[jliged  to  cut  them  away. 

in  not  increase  the  amount  of  rain  fall  in  this  region,  but  we  can  hus- 
bat  we  have,  and  make  it  feed  our  trees  and  plants.     Trees  growing 
:  masses  can  do  this ;  and  when  the  masses  assume  the  form  of  belts, 
is,  and  orchards,  they  impart  the  climatic  conditions  uudet  t\\&xsi\.Q 
8  and  crops. 


56S 

Trees  hftva  a  power  to  conduct  host,  b;  whicb  tb«;  faciiit«te  its  pump 
from  the  air  to  tbe  groand  in  sammcr,  and  from  tbe  ground  to  tho  air  in  wii- 
ter.  Trees  also,  like  ncimals,  bave  a  specific  beat  of  thdr  owa,  ntaicb  tiditi 
liqualiEiDg  the  temperature  of  the  surroundiog  air.  Trecti  when  io  fall  fnWtgi 
are  always  cooler  than  the  surroundiug  atmosphere,  ani]  tbe  latter  is  thcR- 
forc  cooled  bj  them,  and  more  rcadili^  parts  with  moisture,  causing  bcativ 
dews  near  the  trees,  than  at  great  distances  from  tbem.  Trees  by  tbeir  tiub 
pre,vent  radiation  of  heat  from  thn  ground  and  consequent  ovapontioe 
Trees  produce  cooineBs  in  the  air  during  tho  great  heat  of  the  day,  bj  tto 
great  tTHporallon  of  moisture  froni  their  leaves,  which  will  be  indicated  h; 
the  thermometer,  even  though  we  may  not  perceive  it  nhea  atsnding  t 
working  in  the  Bunahine  near  them.  This  effect  is  manifest  if  we  pa*l» 
nenth  their  shade.  Tfecfl,  by  adding  moisture  tii  tho  atmosphere,  pnvtot 
lummer  frosts,  as  a  moist  atmosphere  is  not  as  eajily  heated,  or  cooled,  •>  i 
dry  one.  Trees  of  an  ordinary  growth  tvaporate  from  the  surface  of  tWt 
leaves  about  ten  inches  of  water,  and  this  evaporation  goes  on  wbcth«t  Jl  b» 
rainy  or  dry  weather.  (To  understand  this  point,  suppose  the  tree  coven  * 
space  of  30  feet  sqmire,  or  400  square  feet,  then  th«  eraponttioa  from  lucb  i 
tree  is  400  superficial  feet,  and  ten  inches  deep,  solid  water  drawn  from  Ar 
ground  by  the  tree  and  discharged  into  tho  atmosphere].  One-third  of  ov 
annual  rain  falls  is  thus  required  to  furnish  tree*  with  their  needed  flip| 
of  wAter.  These  points  would  again  lead  me  beyond  mj  limita,  BOdlw 
pass  them  without  elucidation,  with  their  opposite  effects  produced  hj  th 
dcstrucliou  of  the  forests. 

Trees  [irotect  the  soil  from  forming  sand  dunes,  where  the  winds  can  ta 
up  a  sandy  formation.  They  also  save  the  soil  from  rushing  into  the  brfi' 
rivers,  and  the  ocean.  Degradation  of  the  soil  commences  at  first  bynb  ~ 
currents  running  over  ths  soil  where  the  roots  of  trees  are  wanting  and  lit 
sod  is  brolcen.  At  Brat  a  new  thread  of  a  channel  ia  seen,  that  increMMi' 
size  with  each  succesaive  shower,  or  melting  of  the  snow;  the  fine  partidC 
of  the  earth  are  taken  away :  the  channel  widena,  and  becomes  the  tmilin 
other  channels.  The  mere  thread  of  water  hecomea  a  torrent,  and  bcsnl"' 
fore  it  earth,  gravel,  atones,  and  makes  a  frightful,  impassable  guily. 
therefore,  are  required  on  all  these  steep  hill  aides  to  protect  the  sgil, «!«« 
it  is  light.  The  importance  of  this  constant  absorption  of  tbe  soil  willK 
realised  by  a  reference  to  the  deep  and  broad  valleys  every  where  eia 
in  tlie  land  in  the  northwest,  where  the  materials  that  onco  filled  thorn  Bo* 
fill  the  deltas  of  our  large  rivers.  Whole  Slates  owe  their  eiistence u dij 
land  to  the  earthy  matter  carried  down  tbe  rivers  from  biglier  regiooi,  I* 
eluding  among  its  particles  the  richest  soil  of  the  uplands,  Tbe  quantity^ 
sand  the  rivers  of  the  northwest  have  ctirried  may  be  seen  not  only  si 
mouth  of  the  Jlisaiasippi,  but  also  in  the  fiats  farmed  in  the  broad  xtMtJl-  ■ 
which  have  all  the  appearance  of  having  once  been  large  lakes,  whose 
are  now  filled  with  fi oat ing  sand  and  mud.  The  amount  carried  dofful^ 
Chippewa,  after  filling  its  own  lakes,  has  checked  the  current  of  the  Ibv^ 
sippi,  and  raising  an  emban^unctit  &ctqss  that  stream,  has  formed  tbol*^ 
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tpin  and  St.  Croix.  The  sand  and  mud  carried  by  the  Black  river,  and  its 
onpahions  the  La  Crosse  and  Trempleao,  has  filled  a  lake  twenty  miles  or 
>re  in  length  and  five  in  breadth,  and  the  broad  flats  for  miles  up  those 
earns.  The  Wisconsin  has  filled  lake  beds  whose  extent  would  astound 
>se  not  conversant  with  the  yalleys  of  that  stream.  One  of  these  above 
i  Dalles  must  have  been  fifty  miles  in  length  and  twenty-five  in  width, 
tb  long  bays  reaching  up  the  Lemonoir  and  Yellow  rivers.  And  another 
s  one  hundred  and  fifty  miles  long,  and  at  some  places  ten  wide,  along  a 
rtion  of  which  the  Milwaukee  and  St.  Paul  railroad  is  now  laid.  The 
saoori,  after  filling  its  own  channel  for  one  thousand  miles,  has  filled  the 
Lmerican  bottom,"  and  aided,  and  is  still  aiding,  to  fill  the  swamps  and 
Ltas  of  the  Mississippi. 

If  we  were  to  trace  the  course  of  the  winds  that  reach  us,  we  should  find 
it  our  hot  winds  in  summer  that  dry  our  atmosphere,  that  kill  the  leaves 
:e  a  hard  frost,  that  shrink  the  grains  in  the  wheat  and  destroy  our  fruits 
d  tender  plants,  come  to  us  from  the  southwest.  So,  if  we  trace  the  track 
the  tornadoes  that  almost  yearly  sweep  across  the  center  of  this  alternate 
;ion,  carrying  dismay,  if  not  destruction  and  death,  to  our  people,  we  shall 
.d  them  intimately  connected  with,  if  they  do  not  have  their  origrin  in,  the 
ide  winds  of  the  tropics,  and  reach  us  after  passing  over  the  mountains  to 
e  southwest,  where  they  have  been  wrung  dry  of  all  moisture,  and  where 
ey  have  been  heated  as  in  a  furnace  over  the  arid  plains  they  have  passed 
their  great  rounds  of  travel.  They  come  down  on  us  here  greedy  of  mois- 
ire,  and  instead  of  giving  life,  their  presence  is  death.  And  we  shall  also 
id  that  the  cold  winds  of  winter,  not  less  destructive,  come  to  us  in  this  re- 
Lon  as  they  come  no  where  else.  These  we  can  trace  across  the  same  vast 
lain,  to  another  whirl  around  the  axis  of  greatest  cold,  and  electro-magnetic 
^traction,  on  the  80th  parallel  and  the  100th  meridian — a  wind  no  less  de- 
mctivc  than  that  of  the  heated  summers  that  has  passed  over  no  body  of 
>en  water,  to  raise  its  temperature  since  it  left  the  point  whose  annual  tem- 
irature  is  50  deg.  below  zero,  and  where  often  60  deg.  below  is  reached, 
bat  wind  comes  to  us  also  from  the  west. 

Such  are  the  winds  we  have  to  provide  against.  Against  these  we  can 
ise  no  barrier  equal  to  bolts  of  tall  trees,  and  especially  the  tall  white  pines 
id  the  Norway  spruces.  Who,  on  the  open  prairie,  exposed  to  the  full  blast 
these  winds,  would  not  welcome  the  friendly  shelter  of  even  the  deciduous 
ees  ?  We  can  not  stay  the  wind  currents,  but  we  can  raise  them  above  our 
ads,  and  so  secure  ourselves,  our  stock  and  crops  from  much  of  their  ill 
'ects.  We  can  pursue  our  avocations  in  comparative  ease  and  comfort, 
ough  we  know  the  fierce  winds  rage  above  the  tree-tops,  for  we  may  hear 
em  shriek  like  demons,  or  wild  beasts  turned  from  their  prey. 
A  thick  belt  of  trees  with  its  cross-belts  to  ward  off  side  winds,  will  pro- 
*t  eleven  times  the  height  of  the  trees.  Apply  this  principle  to  the  orchard, 
field,  you  were  to  protect ;  and  a  belt  of  evergreens,  sixty  feet  high,  which, 
of  pines  or  spruces,  may  be  reached  in  thirty  years,  and  you  have  six  hun- 
ed  and  uxty  feet  protected.    The  back  set  of  the  wind  mada  \>3  l\i«  iksxX. 


o  that  a  ten-ttore  lot  will  1»  entirely  protected  by  sacb 
□rl  Kill  uot  descead  iiito  it  nt  all.  The  adrantngcs  tliat  muti 
ut'iMo  rrom  sucli  protection  are  nutuf .  I  can  but  name  a  few  It  would  pt 
X  from  drifting  to  tbo  doatriiction  of  winter  wlieat,  U  would 
prevBut  the  rapid  cvapomtioa  of  the  snow  and  other  moisture,  from  the  pai 
sage  of  the  current  of  dry  air.  It  would  protect  the  ground  from  freetingl" 
the  same  depth  aa  in  otiier  fields  exposed  to  the  full  effecLiof  the  winds;  ii»l 
thus  permit  the  winter  moiBture  to  percolate  into  the  ground  for  the  sumiiw 
use  of  the  crop?.  It  would  permit  many  tender  fruits  and  ornamental  ttBi 
to  be  grown  whore  they  could  not  be  grown  without  protection.  It  woold 
add  to  the  beaut;  of  the  home,  and  increase  tlie  comfort  of  the  man  and  Mi 
aninuU,  that  were  surrounded  by  it.  It  would  increaBc  his  crops.  I  bin 
•ecu  a  calculation,  and  beUevc  it  true,  that  eight  acres  surrounded  by  a  lUS 
bolt  of  trees,  will  produce  more  than  ten  acres  not  so  surrounded.  1%» 
northwest  does  not  lack  sunshine  and  htal.  Iti  lack  is  moisture,  and  mne 
thing  to  break  the  winda. 

Such  belts  of  trees  as  I  liave  spoken  of,  would  often  lift  f  vuu  the  dtflnK 
live  tornadoes  from  the  ground,  and  always  retard  and  break  much  of  tbiii 
force  ;  as  a  water-spout  is  broken  by  the  passage  of  a  cannon  shot  thrragb  k 
or  of  a  Ycasel  across  its  path,  even  when  the  ■vessel  la  foundered  bytheW 
rent  of  air  that  makea  the  spout. 

Such  belts  of  trees  would,  in  a  great  nteaaure,  give  the  sufqily  of  Hob* 
which  would  in  a  few  years — fewer  than  most  of  us  imagine— be  reqiuw* 
fur  tile  supply  iif  nur  farms,  yillagea  and  cities,  for  liuilding  mati-riah  m'' 
other  uses.  Eeaiuiie  we  hare  hitherto  had  timber  for  these  uses,  we  art  i}i: 
to  think  that  we  shall  always  hare  it.  This  imagination  is  far  from  tbt 
truth.  The  extensive  pine  forests  of  Michigan  and  Wisconsin  will  bo  w 
away  within  the  next  generation.  I  once  made  a  calcuUtion  based  upoB  Uk 
amount  of  lumber  received  in  Chicago  in  ie89''6ft,  where  I  took  as  a  barii  thf 
following  points: 

The  amount  received  at  Chicago,  l,0Cfi,8&l,336  feet.  The  annual  a Tt«g' 
increase  of  the  import  for  ten  years,  U5,B30,H8  feet.  The  other  parti  ofUK 
lakca  and  rivers  only  consuming  the  game  amount  as  Chicago,  and  that  a  sinlfl' 
pine  tree  will  make  1,300  feet,  and  found  it  took  1.783,880  trees  to  make  th 
lumber  cut  in  the  woods,  with  aa  annual  increase  of  D0,S50  trees.  1  then  <DF 
posed  theru  were  left  in  those  Statea  S.OOO  square  miles,  on  each  of  irlii^ 
were  twelve  thousand  eight  hundred  trees,  or  twenty  slnndard  trees  lo  lb* 
acre.  Then  without  any  increase  in  the  future  consumption,  the  trees  ^odi 
all  be  cut  in  twenty-eight  years ;  but  if  the  annual  increase  continued,  tii'3' 
would  all  be  cut  in  twenly-four  years.  If  this  calculation  be  correct,  '1' 
(jucBtionof  "HOWLONQ  WILI.  THK  PTNE  FORESTS  LAST?"  bewm* 
a  serious  one.  It  iuvolvea  the  qneation  of  where  the  timber  to  build  wilhi' 
to  come  from.  Trees  planted  this  spring  would  not  be  large  enough  for  «• 
log*  before  1020.  To  say  nothing  of  the  value  of  trees  suitable  for  saniBf  •' 
that  period,  is  not  the  necessity  of  planting  trees  nais  apparent  V 

It  IS  not  unknown  lo  ur  aW  tbaV  vntm^  p.auntrica  are  fearfully  wasted  bj'^' 
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redations  of  insects ;  also  that  the  most  deyastating  of  these  insects  are 
1  as  are  seldom  seen  on  the  wing  daring  the  period  of  their  ravages.  Thas 
locust  and  grass-hopper  have,  from  time  immemorial,  devoured  the  vege- 
on  of  some  countries  on  the  eastern  continent.  The  ravages  of  these  in- 
s  have  furnished  the  theme  for  the  illustrations  of  the  poet  and  orator  in 
east,  when  describing  the  wrath  of  God  against  the  sins  of  the  people  ; 
they  are  still  looked  upon  by  the  superstitious  as  sent  by  Him  in  judg- 
it.  The  prophet  Joel  says,  "  they,  (the  locusts),  are  a  nation,  strong  and 
bout  number,  whose  teeth  are  the  teeth  of  a  lion,  and  he  hath  the  cheek 
h  of  a  great  lion.  He  hath  laid  my  vine  waste,  and  bark#l  my  fig  tree. 
*  A  fire  devoureth  before  them,  and  behind  them  a  flame  bumeth ;  the 
1  is  as  the  garden  of  Eden  before  them,  and  behind  them  a  desolate  wil- 
less ;  yea,  and  nothing  shall  escape  them.*' 

he  grass-hoppers  on  the  dry  plains,  between  the  Missouri  river  and  the 
ific  ocean,  are  no  less  destructive  to  such  few  crops  as  the  industry  and 
severance  of  man  forces  from  the  dry  grounds  by  means  of  the  irrigating 
ams  flowing  from  the  mountain  ranges,  than  are  the  locusts  of  Arabia, 
iinst  the  march  of  the  immense  hosts,  the  farmer  sometimes  opposes  with 
3C3S  his  broad  watering  ditch,  filled  to  the  brim  with  the  flowing  streams, 
srin  countless  myriads  find  a  watery  grave.  But  woe  betide  the  man  whose 
ps  have  no  such  guardian  ditches !  Over  such  a  plantation  the  march  of 
devastating  army  is  as  rapid,  as  destructive,  as  the  armies  described  by 
prophet.  We  may  well  rejoice  that  the  Missouri  and  Mississippi  interpose 
ir  broad  channels  in  advance  of  such  armies,  and  act  as  guardian  angels 
)ur  corn  and  wheat  fields.  After  their  days  of  ravaging  and  feasting  are 
t,  mounted  on  strong  wings,  rising  above  the  broad  streams  and  the  tree 
s,  they  seek  a  new  place  where  they  may  deposit  their  future  brood  of  de- 
fers; by  which  means  they  appear  in  other  places  in  other  years. 
[ear3Iarsh  on  the  remedy  :  "  The  insects  most  injurious  to  rural  industry 
aot  multiply  in,  or  near  the  woods.  The  locust  which  ravages  the  east 
h  its  voracious  armies,  is  bred  in  vast  open  plains,  which  admit  the  whole 
t  of  the  sun  to  hasten  the  hatching  of  the  eggs,  gather  no  moisture  to  de- 
►y  them,  and  harbor  no  birds  to  feed  upon  the  larvro.  It  is  only  since  the 
ing  of  the  forests  of  Asia  Minor  and  Cyrene,  that  the  locust  has  become 
earfully  destructive  in  those  countries ;  and  the  grass-hopper  which  now 
eateus  to  become  almost  as  great  a  pest  to  the  agriculture  of  some  North 
lerican  soils,  breeds  in  seriously  injurious  numbers  only  where  a  wide  ex- 
t  of  surface  is  bare  of  woods." 

'he  chinch  bug  of  the  prairies  was  lately  as  much  dreaded  by  those  who 
jw  their  ravages  as  a  beast ;  but  these  can  never  traverse  a  belt  of  thick 
)ds  seven  or  eight  rods  in  width,  to  devastate  an  adjoining  field.  'The  cool 
np  soil,  and  shade  of  such  a  belt  present  an  impassable  barrier  to  their 
rch,  the  same  as  to  the  grass-hopper.  Another  devouring  pest  has  appeared 
ong  us  whose  origin  seems  to  be  traced  to  the  dry  vreatctn  p\«A\i^— \\w^  V.^^- 
iped  potato  bug— whose  ravages  are  to-day  more  dreaded  W\«av  V\\^  xqX, 
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Other  forms  of  deyouring  insects  now  swarmin^^  on  those  arid  groands,  mtj 
mnltiply  upon  us  as  we  cut  away  our  guardian  trees,  and  thus  driye  off  XNir 
forest-loving  birds,  which  feed  upon  the  insects  whenever  they  make  their 
appearance  among  us.  The  increase  of  trees,  by  plantations,  will  increase  the 
number  of  friendly  birds,  as  we  shall  thereby  furnish  them  with  homes  in 
which  to  rear  their  young,  and  they  will  pay  for  the  care  by  destroying  the 
devastating  insects. 

If  these  positions  be  true ;  if  the  open  plains  breed  these  myriads  of  de- 
vouring insects,  and  if  forests  and  birds  arrest  their  march,  the  law  of  pro- 
tection is  plai^ ;  and  he  "  passes  on  and  is  punished"  who  does  not  heed  the 
voice  of  nature.  He  who  raises  the  barrier,  does  an  act  worthy  of  Ms  country, 
and  he  who  cuts  it  down  commits  a  crime  against  his  race. 

**  Another  important  advantage,*'  says  I.  T.  Thomas,  "  has  been  occasionally 
afforded  by  the  shelter  of  wood-lands.  It  is  well  known  that  rust  in  whett 
is  commonly  most  prevalent  on  low  and  mucky  lands ;  yet  at  other  times,  and 
in  its  most  virulent  form,  it  seems  borne  on  the  wind,  and  often  destroys 
thousands  of  acres  on  all  kinds  of  soil  in  one  sweeping  blight.  An  instance 
of  this  sort  occurred  in  Northern  Indiana  in  1840.  Early  and  late  sown,  on 
compact  and  spongy  soil,  on  hill  and  dale,  cleared  land  and  prairie,  were  dl 
alike  affected.  In  every  instance,  however,  where  the  crop  was  sheltered  by 
wood  land  it  was  least  injured.  An  extensive  farmer  of  Ontario  county,  New 
York,  informed  me,  some  yeats  ago,  that  out  of  two  hundred  acres  of  prom- 
ising wheat  which  he  then  had  growing,  all  was  completely  destroyed  except 
those  portions  ftheltered  by  wooda-,  the  total  loss  being  four  or  five  thousand 
dollars,  most  of  which  he  believed  would  have  been  saved  had  his  land  been 
protected  by  timber  belts.  There  are  farmers,  not  a  few  in  the  Northwest, 
who  can  call  to  mind  instances  of  similar  destruction  of  their  wheat  crop,  by 
a  sudden  spread  of  this  destructive  fungus,  known  as  "  rust,"  over  their  wheat 
tields  and  who  have  seen  all  their  promising  hopes  of  large  (*rops  at  once  blasts. 
Where  they  expected  thousands  of  bushels  of  wheat,  they  found  only  worth- 
h>ss  ?itraw,  which  they  have  been  obliged  to  remove  from  the  ground  by  the 
aid  of  fire. 

1  do  not  hesitate  in  saying  that  crops  of  good  winter  wheat  may  Xya  growu 
on  lands  in  this  State  where  now  it  wull  almost  invariably  winter  kill,  and 
where  spring  wheat  is  destroyed  by  rust,  if  the  fields  were  belted  in  with 
thick  set  timber  trees,  so  as  to  protect  the  ground  from  the  cold  winds  of  win 
tcr  and  the  hot  winds  of  summer,  And  1  know  that  without  such  protection 
the  attempt  to  grow  fruit  must  be  a  failure  in  all  our  open  prairie  region.  I 
would  have  one-fifth  of  all  the  land  planted  in  timber  belt.Q,  at  once,  aa  a 
matter  of  necessity  for  the  State. 

But,  Mr.  President,  I  must  hurry  on  to  the  last  point  I  have  proposed. 
Thick  timber  belts,  and  especially  evergreens,  are  tlie  best  protection  again?t 
the  attacks  and  spread  of  malarious  diseases. 

Trees  purify  the  air  we  breathe,  by  absorbing  the  carbonic  acid  gas,  which, 

when  existiUQ  in  sufficient  quautU^,  \Hde^UvLcX\N^\.Q  «.i!Lvmal  life,  and  by  emit 

tiiiir,  at  least  during  sunshine,  ox\gew  ^^^.    '^\i^l  ^"^^  ^w^^'^^^^^^asi'^^^'^^^^. 


368 

that  unknown  something  which  we  call  miaam  in  the  air,  and  thus  prevent 
lickness.  The  eyergreena — pines  in  particular — are  known  to  impart  to  the 
itmoaphere  that  peculiar  gas  known  as  ozone,  which  is  not  only  the  best  dis- 
nfecting  agent,  but  is  also  the  best  tonic  that  can  be  inhaled  into  human 
lings.  To  this  property,  I  think,  may  be  attributed  the  invigorating  atmos- 
>here  of  the  pine  woods,  and  not  to  any  balsamic  odor  of  the  trees.  The 
;urpentine  gatherers  are  proverbially  healthy,  and  malarious  diseases  never 
kttack  persons  in  the  Southern  States,  or  on  the  West  India  Islands,  who  live 
n  the  pine  woods. 

Lanoisi  cites  a  number  of  facts  showing  the  advantages  of  belts  of  trees,  in 
)rotecting  against  the  effects  of  malaria,  and  the  dangers  resulting  from  their 
emoval.  He  calls  attention  to  the  fact  that  in  former  times  there  existed,  on 
he  south  side  of  Rome,  a  thick  forest.  It  extended  from  Frascatiand  Albano 
o  the  Tiber,  and  protected  the  southern  portion  of  the  city,  and  the  neigh - 
>oring  district,  from  the  baneful  influence  of  the  effluvia  of  the  Pontine 
oarshes. .  This  rampart  has  since  been  removed,  and  the  country  has  beoome 
»roverbial  for  its  unhealthiness.  The  ancient  Phoenecians,  Egyptians,  Greeks 
.nd  Romans  possessed  ancient  woods  and  groves  consecrated  to  their  gods,  in 
?hich  those  people  often  assembled  for  worship  and  pleasure.  The  great  ad- 
rantage  of  those  groves  to  the  cities  and  towns  in  whose  neighborhood  they 
vere,  arose  from  their  guarding  the  people  against  the  diffusion  of  malarious 
)oisons  that  floated  in  the  air.  They  planted  trees  along  the  rivers  and  in  the 
narshes,  to  guard  against  malaria ;  and  Cicero  recounts  the  law  that  enforced 
he  practice.  In  order  to  insure  their  protection,  these  trees  were  solemnly 
tedicated  to,  and  placed  under  the  protection  of  some  divinity ;  and  the  con- 
uU  were  made  responsible  for  the  enforcement  of  the  laws  in  relation  to 
hem.  How  different  was  their  practice  from  ours,  that  lays  bare  the  swamps 
nd  marshes,  and  cuts  down  the  trees  that  would  stand  as  sentinels^of  health 
long  the  banks  of  the  rivers  and  streams,  and  interpose  between  our  d  well- 
Qgs  and  the  malaria  engendering  marsh  ! 

Baptist  Dowar,  in  his  work  on  the  means  of  restoring  and  insuring  salu- 
rity  to  the  Roman  States,  recommends  planting  pines  and  other  trees  between 
bome  and  the  Pontine  marshes,  to  intercept  the  miasma  wafted  from  them  by 
tie  southwest  winds  towards  the  city.  At  Belitu,  as  also  at  Campo  Salmo, 
he  destruction  of  belts  of  woods  was  followed  by  the  prevalence  of  malig- 
ant  fevers. 

Dr.  Lewis,  in  his  Medical  History  of  Alabama,  says :    "  W.  P.  E.  had  negro 

uarters  situated  on  the  first  prairie,  elevated  above  the  low  lands  of  a  small 
reek,  the  fourth  of  a  mile  from  the  houses.  The  belt  of  low  ground  was 
'equently  overflowed,  causing  water  to  remain  in  holes  over  its  entire  breadth, 
Q  the  subsidence  of  the  stream ;  but  it  was  well  shaded  by  the  dense  foliage, 
le  plantation  lying  on  the  prairie  in  the  rear  of  the  cabins.  In  the  winter 
f  1842  and  1848,  the  trees  between  the  houses  and  creek  were  cleared  away, 
nd  though,  up  to  that  time,  some  eight  or  ten  years,  the  negroes  living  in 
tie  quarters  had  enjoyed  uninterrupted  health,  a  case  of  fevei  %c&tc!c\^  q^- 
arring,  yet  during  the  sammer  of  1843,  the  first  after  tlie  ioieftl '^i*^^  Xi^^vi 
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cleared  awaj,  fever  prevaUed  among  the  negroes  ■with  great  riolenec,  cootin 
niog  until  fVost.  Tbc  negro  quarters  wero  afterwarda  removed  to  tUe  oppe- 
«[(<.'  Bide  of  the  creek,  alwnt  the  same  dJNtnnce  from  it.  bnt  with  an  intertr 
iiing  growth  of  timber,  and  no  ferer  has  occurred  on  the  place  aince." 

Mr.  Itartlett  saja :  "  Wbole  families  hare  resided  near  the  Pontine  nurdw 
and  lj;  the  intervention  of  ahmba  and  trees  have  eu»ped  for  jcars  the  nui' 
itiua  eflVcts  of  tbc  mephltic  vapors  which  thase  putrid  waters  engeodor."  Dr. 
llosaack  etatca  that  a  famil;'  in  New  Jersey  was  attacked  witii  f'over  in  coa- 
Htv]ueiiue  of  catting  down  a  wood  that  separated  tbem  frniu  a  uioram  ia  the 
neighborhood.     Before  the  operation  the;  hod  been  health;. 

During  the  latit  war  of  the  rebellion,  mach  of  the  sickneas  of  thoarmj  of 
Itie  I'otomac  in  the  aummer,  autumn,  and  winter  of  1861,  while  Micamp«il  , 
uuaJ^  Washington,  waa  the  result  of  the  cutting  do^-n  and  destmctiotv  of  the  i 
Irvea  for  purpoacs  of  defense,  aa  a  military  oeccsEity,  and  for  the  use  of  Ibc 
truopH.  The  same  thing  waa  also  noticed  in  Looiaiana,  where  troops  liadbMO 
L'UCSiDpcd  for  aomc  time,  and  many  trees  were  cut  dowa  This  was  strikuglf 
illustrated  at  I'ort  Hudson,  where,  for  purposes  of  dMlcnae,  the  rebett  cal 
down  nearly  all  the  timber  adjoining  the  outer  fortilicatloos.  It  brauw 
ncciraaary,  in  several  placcK,  for  our  troops  to  cut  down  more  tivcs.  and  in  t 
very  ahurt  time  the  effect  was  quite  marked  in  the  inerease  of  sickncn  in  tht 
regiments  ixmp^  upon,  or  uear  this  ground. 

Thaaa  itutuces  might  bo  enlarged.  Host  hygeish  rccommeiKl  teATfai{  i 
wood,  if  posaible,  between  marshy  grounds  and  a  house,  or  an  oneompmOit. 
The  timil't-rs  arc  the  best  fur  that  purpose,  bccaiisi-  sufh  trees  ;irf  the  thicktsl. 
and  betause  of  the  peculiar  gas  or  odor  they  emit.  It  is  now  sottledui 
physical  fact,  that  trees  do  destroy  malaria.     A  few  iustances  may  be  il- 

I'liny,  and  some  others  of  the  ancients,  supposed  that  tri'cs  absorbed  Ih 
exhalaliona  arising  from  insalubrious  places;  and  that  the  beneficial  flM> 
obtained  from  woods  were  to  be  accounted  for  in  that  way,  rather  than  trtm 
the  obatacica  they  offer  to  the  diffusion  of  those  exhalations.  This  apiiuta 
liBB,  to  a  certain  extent,  received  the  sanctiiin  of  Theuncrvllle,  Copland,  ud 
other  modern  writers;  and  its  corroctacss  is  uudoubtedly  true,  as  shown  b; 
the  result  of  enperinients  made  long  ago,  and  repeated  more  recenllytotf 
certain  the  truth. 

Dr.  Lewis,  of  Mobile,  says :  '■  It  ia  the  received  opinion  that  live  1*gr^' 
tion  protects  the  human  system  Irooi  the  deleterious  effects  of  tnalarii;  H^ 
it  appears  that  ci'iperiments  made  by  scientific  men  have  satisfikctorily  ei 
plained  the  mutual  depondcnee  of  animals  and  vegetables  upon  each  otbrt  te 
support," 

Mr.  Carsierc  states,  that  the  leaves  of  plants  and  trees,  and  all  green  ifp 
talions  that  cover  our  soil,  arc  all  ineihuustiblc  sources  of  oiygen,  which  i»* 
important  a  principle  to  sustain  life  and  to  preserve  health  as  to  be  lad'' 
pensable.  Uencv,  to  cover  the  fields,  the  edges  of  marshes,  and  tbewhob 
(■itpnt  of  the  soil  with  an  abnudant  vegetation,  is  equal  to  pladngoa  <t< 
surface  of  unhealthy  reg\oivB  a  ie^t*\.\vi;  ^i'^^lvra.tion  of  the  grcateat  pit* 
Trtea,  therefore,  must  \mve  n.  Uvge  bAimh  m  v'at  wtitXwxWitro.  -A  M«  t/oaOJ- 


In  oonsequenoe  of  the  quantity  of  leaves  they  f urnii h.  The  belief  that  the 
use  of  trees  affords  an  important  protection  against  the  malarious  influences, 
is  very  general  among  the  Italians,  best  qualified  by  intelligence  and  profes- 
sional  experience  to  judge  upon  the  subject.  The  commissioners  appointed  to 
report  on  the  measures  to  be  adopted  for  the  improvement  of  the  Tuscan 
iManmne,  advised  the  planting  of  trees  in  such  directions  as  to  obstruct  the 
ourrents  of  air  from  malarious  localities,  and  thus  intercept  a  great  proportion 
of  the  pernicious  exhalations. 

Liieut.  Maury  believes  that  a  free  use  of  sunflowers,  planted  between  the 
Washington  Observatory  and  the  marshy  banks  of  the  Potomac,  has  saved 
the  inmates  of  that  establishment  from  the  attacks  of  intermittent  fevers  to 
iBvhich  they  have  been  formerly  liable.  The  proverbial  salubrity  of  the  pine 
and  live-oak  woods  in  the  Southern  States,  is  known  and  recognized  by  all 
-virho  have  been  acquainted  with  them.  Growing  vegetables  consume  carbon 
and  set  free  oxygen,  and  thus  perform  a  part  in  the  economy  of  nature  the  ro- 
-verse  of  animals.  By  that  means  the  air,  which  would  otherwise  become 
oontaminatcd,  becomes  purified,  and  always  fitted  for  the  use  of  men. 

In  some  portions  of  this  State,  contiguous  to  the  lake,  a  cold,  damp  wind 
comes  from  the  lake,  very  injurious  to  persons  of  weak  lungs.  No  barrier 
cam  be  interposed  to  the  advance  of  such  a  wind  equal  to  thick  belts  of  our  tall 
evergreens.  It  seems  to  me,  from  every  view  I  can  give  to  this  subject,  that 
no  other  kind  of  cultivation  of  the  soil  is  so  imperiously  demanded  as  is  the 
planting  of  trees  to  preserve  the  health  of  the  people,  where  it  is  now  reck- 
oned healthy,  and  to  render  those  places  salubrious  that  are  now  malarious. 

Did  time  permit,  I  could  show  that  no  other  crop  would  be  as  profitable  to 
the  grower  as  crops  of  trees,  and  especially  timber  trees,  such  as  pines,  cedars 
^nd  larches  for  buildings  and  fences,  walnuts,  butternuts,  oaks,  ashes,  hicko- 
ties,  cherries,  and  birches  for  manufactories,  walnuts,  chestnuts,  butternuts, 
^nd  hickories  for  their  nuts ;  and  all  these,  and  other  trees,  for  timber  and 
^ood  I  could  show  how  much  of  our  land  should  be  planted  with  trees  to 
i)iake  the  balance  of  the  country  produce  to  its  greatest  extent,  and  to  supply 
the  demand  for  timber  and  fuel.  I  might  classify  our  timber  trees,  showing 
^hich  are  best  for  growing,  and  which  are  not  worth  the  space  they  would 
occupy.  But  you  cannot  give  me  the  time,  and  I  must  stop,  as  at  the  very 
threshold. 

I  have  told  you  that  the  era  of  the  pine  forests  may  be  readily  cast,  any  of 
^our  school  boys  may  cast  it.     Other  trees  cannot  be  grown  before  those  we 
How  have  will  be  cut  down  and  gone.     To-day  the  pine  forests  are  more  val- 
uable than  the  gold  mines  of  Colorado.     To-morrow  they  will  be  cut  down 
and  worked  up.     To-morrow  comes  a  famine  of  lumber  in  the  northwest. 
The  taxable  property  of  these  States  will  then  lose  a  large  per  centage  of  its 
Value,  the  manufactures  of  lumber  must  cease  with  its  use  in  buildings.     To- 
morrow, unless  we  fortify  against  its  approaches,  will  come  another  and  se- 
verer wind  than  any  that  now  reaches  us,  unrestrained  in  its  course  from  the 
cold  north.     That  to-morrow  will  be  a  sad  day  for  the  people.    But  come  it 
surely  will,  unless  the  people  of  to-day  take  efficient  steps  to  teii^Ti^'^i^^^t^^ 
or  plant  forests  and  tree  proiections.    The  pine  forests  oi  t\i^  TiotVXi  v«\i«vi> 
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once  removed  will  not  be  reproduced  on  the  same  lands.  They  are  now  grow- 
ing on  lands  generally  nearly  level,  and  free  from  stones,  intenpened  bf 
grassy  meadows  easily  drained,  and  rich  in  vegetable  deposits ;  and  the  ■■ 
spirit  of  immediate  gain  that  strips  off  the  timber  now,  will  then  ooBiat 
these  lands  into  grazing  and  grain  fields,  and  so  prevent  their  ever  being  igui 
covered  with  trees,  even  if  we  could  suppose  tiiat  pines  would  grow  tbens 
cept  by  artificial  means.  Fire  and  domestic  animals  will  aid  man  witiiMi 
ax  in  the  destruction.  The  openings  will  let  in  the  sunshine.  The  hot  wndi 
will  come  unrestrained  and  dry  up  the  waters.  The  rain  and  dewswfl 
cease.  The  moist  atmosphere  will  be  driven  off,  and  those  timber  lands  w3 
become  prairies,  subject  to  all  their  vicissitudes,  but  without  their  deq>riik 
soil. 

Statisticians  have  cast  the  period  of  the  existence  of  the  coal  beds  of  lb- 
rope.  The  period  of  the  coal  beds  of  America  may  also  be  cast,  and  wiM 
cast  will  be  found  shorter  than  men  could  wish.  The  use  of  coal  as  fuel  if  «f 
modern  date.  It  cannot  renew  itself,  and  therefore  may  be  exhausted,  to 
years  are  numbered.  The  years  of  man  are  limited  by  the  era  of  the  etrtk^ 
adaptability  to  support  him;  and  f.)r  his  future  we  must  look  beyond  this  iid 
a  few  coming  centuries.  To-day  coal  heats  our  furnaces  and  drives  oor  m 
chinery,  heats  our  houses,  and  supplies  us  with  light  as  well  as  foei.  Tiks 
away  the  supply  of  coal  and  the  factories  and  workshops  will  be  still  is  thi 
grave.  The  locomotives  will  rust  in  the  shed,  and  the  rail  be  buried  in  weedi- 
The  streets  of  our  cities  will  be  dark,  and  our  houses  uninhabitable;  ourriT 
vrv.  will  not  be  disturbed  by  the  paddle-wheel,  and  our  lake  voyages  be  pn>- 
longed  to  uncertain  dates.  The  past  will  again  lengthen  its  periods  and  pn'- 
long  its  dates.  A  thousand  special  arts  and  manufactures,  one  by  one,  thea 
in  a  crowd  will  lly  the  empty  soil.  The  prices  of  freights  will  increase,  ami 
of  products  decrease  in  the  hands  of  the  producer.  Wages  for  labor  will  di- 
minish, and  poverty  cast  its  dark  mantle  over  the  land.  One  necessity  of  lift 
n»)w  easily  obtained  through  cheap  transportation  must  leave  us,  to  be  fol- 
lowed by  the  departure  of  others  more  important.  Our  people  must  fail  witb 
the  means  of  subsistence  it  is  the  law  of  nature,  inexorable  in  its  require 
ments,  fatal  in  its  execution. 

Gloomy  as  such  a  picture  may  be,  it  is  but  what  the  Northwest  mustb^ 
come,  unless  the  fostering  care  of  the  people  and  ot  government  be  extended 
to  our  forest  trees.  These  alone  can  save  the  people  of  these  States  to  their 
soil.  Cut  away  the  forests,  denude  the  surface  of  trees,  and  plant  no  moK, 
and  the  years  arc  not  distant,  when  the  agriculture  that  now  produces  tk 
millions  of  bushels  of  grain,  will  cease ;  grain  growing,  with  its  attendants, 
fatted  hogs,  and  beeves,  and  sheep,  its  dairy  products  and  fine  wools,  will  bf 
replaced  by  pasturage  and  stock  raising ;  and  lean  kine  will  eat  up  the  &t 
ones  that  now^  feed  at  our  cribs  of  corn.  When  the  trees  are  gone,  the  cold 
already  too  severe  for  the  winter  wheat,  will  become  too  severe  for  sprin? 
crops.  The  winds  that  now  dry  uj)  the  rough,  coarse  and  spiny  vegctatioitf 
of  the  plains,  will  then  wither  and  parch  the  plantations  of  the  husbandnuD 
in  the  States  of  Iowa,  ^UnTvesoU,^\\^ec^Tv'A\\\v^.\v^\\^:vcv^5\^.  The  States  farther 
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;  succumbed  beforehand.  Then  there  will  be  too  little  feed  to  keep  \h 

habitants  on  each  square  mile  warm  daring  winter,  and  to  dress  ,1 

luring  summer.   Ciyilized,  refined  men  and  women  mostgiye  place  1^ 

.  sheep.    Public  parks  and  private  gardens,  State  buildings  and  r 

chool  houses  and  manufactories,  stores  and  depots,  will  be  con-  ||i 

sheep-pens,  cattle-stalls,  and  hay-bams ;  or  their  wood  works  will 
tie  temporary  fiame  kindled  to  warm  the  half-sayage  men  that  re- 
i  soil,  or  wander  after  their  flocks  in  quest  of  food  for  themselyes  <j  i 

3rds  over  its  surface.    The  small  farm  with  its  neat  house,  orchard, 
,  its  fields  of  yellow  grain  and  tall  corn,  the  home  of  the  happy 
become  part  of  a  cattle  range ;  for  cattle  alone  can  retain  a  foot-  ] 

that  other  and  little  more  distant  day  shall  come,  when  the  winds  i^ 

3  will  reduce  these  plains  to  the  condition  of  Asia  Minor,  and 
1,  or  to  our  own  plains  on  the  west  of  the  Wisconsin  riyer.    Trees  ^ 

lye  this  region  from  such  a  fate,  for  they  will  liye  and  increase  as 


.{I 
1  ■  I 


II 'I 


I  shall  liye  on  the  face  of  the  earth.  y 

•J, 


I  ■ 

it- 


)t  be  misunderstood,  when  I  haye  spoken  of  the  disastrous  climate 
is  alternate  region  is  subjected  by  nature,  as  if  I  had  expressed  the  jj 

t  to  man  the  climate  was  insalubrious.    Sufficient  observations  ^ 

imate,  and  its  efifects  upon  the  human  system,  to  determine  what 
ultimate  effect  upon  that  system,  and  how  it  will  operate  upon 
zation  and  intelligence,  have  not  been  yet  noted  to  determine  those 
liowever,  believe  we  here  possess  the  two  elements  that  go  to  make  \{ 

people,  in  a  greater  degree  than  they  are  possessed  by  any  other  |f 

the  civilized  world — the  bracing  effects  of  a  cool  and  dry  atmos- 
luman  health,  and  the  warmth  and  moisture  sufficient  for  the 
the  best  agricultural  products,  upon  the  richest  and  most  easily 
Q  the  world.  Poisonous  malaria  is  seldom  engendered  by  our  wa- 
or  wet  lands.  We  are  not  subject  to  the  deceitful  but  fatal  effects 
leumonia  begotten  by  the  cold,  damp  atmosphere  of  other  regions . 
air,  so  indispensable  to  the  highest  development  of  man,  is  here 
combined  with  a  warm  atmosphere  of  sufficient  moisture  to  pro- 
;  growth  of  the  most  valuable  vegetables.  Our  climate  is  not  un- 
nate  of  that  region,  from  whence  came  the  Caucasian  race  of  men 
lost  of  the  human  family.  Here  that  climate  will  be  again  bred 
and  settled  in  the  marrow.  Hero  the  family  will  take  a  new  start 
of  life  and  conquest.  These  facts  tell  of  a  glorious  future,  a  com- 
tiou,  a  human  development  in  body  and  mind,  such  as  the  older 
countries,  whence  we  trace  our  last  departure,  can  never  reach, 
e  remember  that  we  owe  this  rich  inheritance  to  the  Giver  of  all 
aan  has  no  right  to  despoil  it.  Let  us,  also,  remember  that  he  who 
e,  does  it  not  alone  for  posterity,  as  is  commonly  supposed,  but  for 
>.  Let  the  people,  under  wise  legislation,  and  the  guidance  of 
owledge,  train  and  care  for  posterity,  as  the  CreatoT  Iisa  -^toVv^e^ 
f  the  Burroandings  of  this  region ;  let  all  learn  and  obc^  \.Yi^  \vN% 
'mprored,  as  an  enlightened  intolligence  can  improy«  it, and  no\*\v- 


woodland  are  given.  In  1841  I  helped  to  clear  land  in 
cultivation.  To-day  the  timber  would  be  worth  more  th 
crops  ever  grown  on  the  land.  It  is  said  timber  is  on  th< 
in  Illinois ;  but  it  is  not  so — it  is  diminishing.  "We  she 
for  protection.  I  know  thirteen  acres  of  timothy  pro 
two  sides  by  a  fifteen  feet  Osage  orange  hedge,  and  on 
two  by  planted  timber.  It  lias  produced  three  and  a 
per  acre.  Thinning  out  closely  planted  groves  will  pa; 
penses  of  the  plantation.  Nut  bearing  trees  should  b< 
where  they  are  to  remain.  White  Pine  and  Larch  are 
trees.  Pine  should  be  planted  with  other  trees  to  p 
leaders,  which  are  apt  to  sufiTer  when  the  tree  is  you; 
pine  is  one  of  our  best  trees,  and  well  adapted  to  our  pra 
More  than  half  of  our  prairie  weeds  are  of  a  resinous  cht 

Galusha — I  can't  refuse  to  talk  upon  this  subject ;  but 
I  heartily  approve  of  all  that  has  been  said  in  the  paper 
fought  on  this  line  sixteen  years  already.  I  think  we  8h( 
up  resolutions  expressive  of  the  sense  of  this  conventio 
subject,  and  I  move  that  a  committee  of  three,  of  which 
wards  shall  be  chairman,  be  appointed  for  that  purpose. 

Shaw — The  dollar  and  cent  argument  has  not  been  si 
pushed.     I  have  observed  in  the  last  two  years  that  a 
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,  of  Bockford^^In  1846  I  spent  several  months  in  Eorope. 

thein  planting  trees  in  England ;  everybody  had  copses  of 

3  planted  on  the  hill  slopes.     There  was  no  law  obligating 

»  do  so ;  there  are  laws  against  destroying  forests. 

»p — I  have  known  black  walnnt  trees  seventeen  years  old 

re  a  foot  in  diameter. 

xalasha's  motion  was  adopted,  and  Samuel  Edwards,  O. 

Lsha  and  A.  S.  Miller  were  appointed  the  committee. 

urned. 


Wbdnesdat,  February  23 — 9  o'clock.  ' 

mbject  of  Timber  Planting  was  resumed. 
— Judge  Knapp  said  trees  would  not  increase  the  rain  fall. 
always  understood  thoy  would. 

rsHA — I  am  glad  this  point  has  been  taken  up.  Kains  are 
3d  by  fixed  laws.  Man  may  modify — I  think  he  may — ^the 
tion  of  rain.  In  summer  electrical  attraction  will  have  its 
Lightning  rods  will  bring  showers,  and  probably  trees. 
WIN,  of  Farm  Eidge — The  opinion  has  been  prevalent  that 
.ntity  of  rain  could  be  increased  by  trees.  This  is  contro- 
[by  a  French  writer  quoted]  by  Mr.  Reynolds  in  his  report 
i'aris  Exposition.  I  think  the  reasons  there  given  are  not 
tory ;  and  that  tree  planting  will  have  the  effect  to  in- 
ho  rain  fall, 
authorities  seem  to  bear  out  the  statement  of  Judge 
that  forests  do  not  increase  rain  fall,  but  husband  it,  and 
1  its  speedy  evaporation.  Loomis'  Meteorology,  p.  167-8  ; 
;'8  Climatology  of  the  United  States,  p.  488,  etc.,  and  405  •> 
\  Man  and  Kature,  p  178.  But  the  position  of  M.  Tisserand, 
ed  by  Mr.  Reynolds,  is  much  in  advance  of  Judge  Knapp, 
>erhapB  partly  untenable.  See  vol.  7,  Transactions  Illinois 
gricultnral  Society,  p.  704 — Secretary.] 
committee  appointed  to  report  upon  tree  planting,  submit- 
following  resolutions,  which  were  adopted : 

EAS,  At  the  present  ratio  of  consumption,  the  pineries,  from  which 
in  oar  supplies  of  lumber,  will  be  exhausted  in  about  20  years,  and 
^antime,  prices  of  all  variety  of  lumber  must  appreciate  m«Ai«A^«£%% 
his  reduction,  and 
-^8 
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Whereas,  Since  it  requires  uiaiiy  ytura  for  the  growth  of  tfec*  to  wpplj 
this  indifipeD sable  commodity,  it  ie  inr.peratively  demanded  o£  the  pmw 
generfttion  to  commence  nl  oncft  the  planting  and  culture  of  troefl  on  »Mlt 
ponimcnaurale  with  the  prospective  want,  and 

WttETiBAfi,  The  history  of  the  oid  nationa  and  countries  of  Europe  bi 
clearly  proved  that  no  country  can  continue  productive  and  healttafol,  whn 
robbed  of  ita  forests  oftimbcr  ;  therefore,  it  Ls 

Rttolved,  That  we,  farmers  upon  the  prairies  of  Illinois,  recognize  the  dMJ 
iocnmbeut  upon  ua  to  set  an  example  of  timber  planting,  and  do  bertli) 
pledge  outBClvea  to  plant  from  year  to  year,  us  circumHtanpe'i  will  admil,  w* 
treea  and  tree-seeds  as  are  adapted  to  our  several  localities. 

Raolivd,  That  this  convention  respectfully  suggest  to  our  constitutiMl 
convention  in  aesaionat  SpringQeld,  the  necessity  of  inserting  a  clause  in  ^ 
constitution,  making  it  obligatory  upon  our  Legislature  to  enaet  laws  fottti 
encourage ment  of  timber  culture. 

Eesolvfd,  That  we  reapeclfully  request  the  editor*  of  newspapers  and  "Ci 
uultural  journals  in  the  fltate,  to  publish  these  praamblee  and  resolatieU 
a   EDWAHDS. 
O.  B.  GALU8HA. 
A.  8.  BULLER. 
M08B — 1  am  commitled  in  favor  of  the  object  of  tree  plantia^ 
but  tbiok  we  onght  not  to  incumber  the  conTention  with  6k 
matter,  but  refer  it  to  the  Legislature. 

Flaoo — That  aeema  to  me  more  apjjropriate ;  besides  it 
verj  uncertain  at  present  whether  the  conetitution  will  he  adoptei 
Edwards — I  would  be  like  the  good  old  darkey;  if  the  Lcri 
eaid  to  jump  through  a  atone  wall  I  would  jump  at  it,  ami  !e»" 
the  result  to  God.  I  am  not  over  sanguine  aB  to  the  reault,  but 
would  give  lino  upon  line  and  precept  upon  precept. 

Circttoa,  of  Kockford — I  have  attended  these  meetings,  vi 
been  interested.  No  matters  have  been  up  upon  which  I  kn** 
enough  to  say  anything ;  but  any  reflecting  man  can  appreciattd' 
danger  of  getting  out  of  timber.  StBteBtnanship  should  comiJ' 
it.  Onr  people  look  too  much  to  present  profits  and  not  enoo^ 
to  the  future.  I  do  not  exactly  concur  in  the  resolutiona.  tlw 
Btitutions  should  rather  instruct  what  not  to  do,  Inatroctii"* 
don't  aval!  much,  as  we  saw  in  our  last  constitution.  If ''" 
money  spent  in  the  last  Legislature  in  ring-legislation  had  b* 
put  into  tree  planting,  it  would  have  given  a  great  impDlse  totw 
matter.  Agricultural  education  is  not  sufficiently  apprwistSi 
although  nominally  apjiroved,  A  philosophy  of  agriculture  W 
bring  about  a  cliau^e. 

The  reaohitiona  bEfm^  Vibbq  fcio^tai — 
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Fi4A<»o — I  move  the  committee  be  continued,  and  instructed  to 
resent  a  draft  of  a  bill  on  tbie  subject  to  the  Legislature. 

Bjnapp — I  drafted  bills  on  this  subject  for  Wisconsin,  and  got 
lem  passed,  but  there  has  been  no  acceptance  of  their  provisions 
y  the  tree  planters.  Statute  laws  must  be  backed  up  by  a 
;ron^  public  sentiment. 

Galusha — I  am  sorry  they  have  such  an  ignorant  set  of  farmers 
i  Wisconsin.  We  have  better  legislators  from  among  the  farmers 
lan  they  seem  to  have  in  Wisconsin. 

Knapp — Our  Horticultural  Society  wanted  $1000  to  expend  in 
Wisconsin  and  got  twenty  votes.  More  than  two-thirds  of  the 
^gislatnre  were  lawyers. 

McCakthy,  of  Rockford — I  am  rather  opposed  to  the  resolu- 
on  relating  to  the  constitutional  convention  ;  but  am  in  favor  of 
le  pending  resolutions.  I  am  not  entirely  a  believer  in  the 
imatic  advantages  of  trees,  but  there  are  reasons  enough,  useful 
id  aesthetic,  for  planting  them. 

The  resolution  was  carried,  and  W.  0.  Flagg  added  to  the  com- 
mittee. 

O.  B.  Galusha,  of  Morris,  Secretary  of  the  Illinois  Hortioul- 
iral  Society,  and  one  of  the  Trustees  of  the  University,  read  a 
Etper  on 

THE  FENCE  LAW. 

All  laws  enacted  or  promulgated  by  civilized  and  Christian  nations,  are 
tended  for  the  protection  of  each  individual  citizen,  in  bis  person  and 
^operty. 

Owing,  however,  to  the  weakness  and  short-sightedness  of  law-makers,  as 
^  as  the  canning  and  wickedness  of  law  breakers,  the  best  and  wisest  laws 
ken  fail  to  accomplish  these  results. 

It  also  oftentimes  occurs  that  laws  which  were,  at  the  time  of  their  enact- 
ent,  just  or  practicable,  afterwards  become  oppressive  or  unequal,  from  the 
lange  effected  by  increase  of  population,  advances  in  civilization,  or  progress 
^  science  and  modes  of  conducting  the  industrial  arts. 
Among  this  class  of  enactments  we  place  nearly  all  statutory  regulations  in 
ir  own  State,  relating  to  fences  and  inclosures.  Ck>mmon  law,  which  is  or 
umld  be  the  basis  of  local  or  State  laws,  provides  for  the  protection  of 
ivners  in  their  possesion  of  all  species  of  property,  including  growing  crops, 
om  injury  or  damage  by  any  other  person,  or  by  animals  in  possession  of 
■hers,  excepting,  of  course,  such  priyileges  of  right  of  way,  etc.,  as  are  neces- 
xj  for  the  public  good. 

This  principle  of  law  commends  itaelf  to  the  common  aease  oi  evet^  i&Sbii  ol 
und  mind,  and,  while  it  baa  been  entirely  ignored  in  the  coiu&t\tu\ivoi^ 
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ooii*«tiUob  &Dd  legblntUtdB  of  tliis  State,  jret  it  wu  deemed  expedient  faj  n 

earlier  law  mnkera  to  auEpood  its  spplicutioD  and  enact  la-ns  which  TirttsU; 
compel  every  callirator  of  the  soil  to  protect  his  crops,  while  growing  npoo 
hisKwu  land,  from  depredation  by  his  neighbor's  domeelii!  animtl*;  ui 
theae  enactinecte  have  been  reiterated  with  slight  Tariations,  from  ti: 
time, 

Huuh  is  the  practical  atate  of  affairs,  which  I  propoae,  in  this  paper,  t^tm 
sider,  and  which  I  trust  thia  convention  will  acriousiy  consider,  with  »  litt 
to  suggest  to  the  constitutional  convention,  now  in  scasioO,  such  provitioiu  m 
our  organic  law  aa  shall  bring  all  future  legislation  ujKin  this  robject,  iat' 
harmony  with  this  jnflt  principle  of  common  law. 

In  dlsousaing  tliia  subject,  we  will  not  stop  to  consider  eith<!r  th«  cipcli 
encj  or  folly  of  a  departure  from  the  common  law  principle  In  the  early  hi) 
tory  nf  our  State,  but  will  look  At  the  practical  application  of  our  enttii; 
Ikwii,  and  ace  wherein  they  are  unequal  and  oppreasive. 

1.     Lawa  relating  to  liighways : 

As  lias  been  stated,  (he  common  law  does  nut  prorido  for  free  i-nmuiuntn, 
or  for  auimsta  to  go  uiircalraiued  in  the  highways  ur  upon  un»ccupied  tuidi 
but  dotJt  provide  that  darnages  done  by  domestic  animals  may  be  recovtndin 
actions  for  trespaaa,  whether  the  property  (crops)  injured  or  destroyed  «i> 
protected  by  fence  or  not  Tlie  Supreme  Court  of  llliuoia  haa  seTenl  liw* 
decided  that  tills  prorisian  was  [is]  not  in  force  in  this  Btatt^  as  regards  «B- 
side  fences  [i.  e.  fencea  along  the  highways.] 

These  decisions,  together  with  the  statutory  regubitions  based  upon  Ihm 
amount  to  free  license  to  pasture  the  highways,  and  consequently  involw  ic 
immense  eipense  in  fencing  against  free  commoners. 

That  we  may  fully  comprehend  the  vast  amount  of  the  cost  of  higlimj 
fences  in  the  State,  we  will  make  a  few  estimates  based  upon  the  suppo^tini 
nf  laying  out  highways  along  the  section  lines  throughout  the  State,  wtu6 
all  will  admit  will  not  amount,  in  the  aggregate,  to  more  mites  of  higbvi 
than  will  ultimately  be  required.  This  plan  will  gi^fe  us  221,oaO  nulM"! 
highway  fences. 

The  cost  of  these  at  fl  25  per  rod,  or  (1400  per  mile,  will  be  t38,«8.iW 
We  will  admit  the  convenience  (at  present)  of  having /("need  highways  ala«I 
the  township  lines  (or  an  equivalent  amount)  for  the  purpose  of  driving bcfd' 
and  flocks  to  and  from  market,  etc.  Supposing  these  to  be  established,  il 
cost  of  fencing  them— at  the  rate  above  named— would  be  $15,774,400. 

This  amount  deducted  from  the  total  coat,  as  above,  leaves  $TS,873,BM  « 
the  cost  of  building,  throughout  the  State,  highway  fences,  over  and  stu"' 
those  needed  for  convenience  in  moving  herds  and  flocks  from  place  to  pl>« 

iiatimating  that  these  fences  require  to  be  renewed  once  in  twelve  yean."' 
that  repairs  are  cijuivalent  in  cost,  to  such  renewal;  or,  when  hedge*  tf 
maintained,  that  their  care  will  amount  to  $1  2!j  ptt  rod  in  twelve  year^  " 
find  the  iiaiiuat  cost  of  maintaining  these  unnecessary  fences  to  be  f9,07S,8W, 
or  nearlg  a  million  dollars  iriort  tJian  our  entira  State  debt.  We  tfans  see  ti" 
while  wears  groaniDgUBdet, fcai<»mv\D-«i^'tt%'it,"\.V>i\(>i.x4iHi.oft»i«lii)a' 
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we  are  annually  expending  on  these  almost  superflaens  "  outside  fences  *^ 
more  than  double  the  amout  of  our  State  taxes. 

It  is  indeed  a  conyenience  to  haye  the  leading  thoroughfares  fenced,  as 
aboye  stated,  yet  it  would  be  (and  is)  obyiously  unjust  to  burden  the  owners 
of  lands,  along  the  lines  of  such  thoroughfares,  with  the  erUire  expense  of 
maintaining  the  requisite  fences.  Why  should  not  these^  as  well  as  the  high- 
ways themselyes,  be  constructed  and  kept  in  repair,  partially  at  least,  at  pub- 
lic expense. 

Were  all  persons,  who  rear  cattle,  to  practice  the  most  economical  mode  of 
training  them,  yiz :  teaching  them  while  young  to  lead,  and  occasionally  re- 
newing the  lessons  afterward,  such  fenced  thoroughfares  might  well  be  dis- 
pensed with,  as  they  are  in  eastern  countries. 

Cattle  are  naturally  more  docile  and  tractable  than  horses,  yet  while  horses 
in  droyes  are  always  led,  it  seems  that  the  idea  of  accustoming  cattU  to  the 
halter  and  driying  them  in  a  similar  way,  seems  hardly  to  haye  been  thought 
of  I  think  that  it  would  be  proyed  upon  trial  that  the  ayerage  expense  of 
training  them  to  lead  would  not  exceed  fifty  cents  each,  per  year,  while  the 
practice  of  thus  keeping  them  tractable  would  saye  a  yast  amount  of  trouble 
and  expense  in  stabling,  leading  upon  cars,  taking  to  slaughter  houses,  etc. 
It  seems  unnecessary  to  add  that  fenced  roads  are  not  needed  in  driying  flocks 
of  sheep,  as  it  is  well  known  that  they  are  usually  disinclined  to  leaye  a  beaten 
track,  in  trayeling,  and  are  easily  kept  in  place  by  well  trained  dogs.  Let 
any  farmer  upon  the  prairies  of  Illinois,  who  doubts  the  utility  of  this  propo- 
sition to  proyide  for  the  restraining  of  domestic  animals,  sit  down  and  make 
careful  estimates,  from  data,  in  his  own  township,  and  he  cannot  fail  to 
arriye  at  the  conclusion  that  such  a  plan  would  saye  to  the  people  of  the 
State,  annually,  a  sum  equal,  at  leasts  to  half  the  aggregate  amount  of  their 
taxes. 

When  our  present  laws  were  framed  the  State  was  sparsely  populated,  and 
eyery  householder  had  access  to  wide  ranges  of  open  prairie,  where  his  do- 
mestic animals  could  roam  and  feed,  free  of  cost,  upon  herbage,  which  would 
otherwise  be  destroyed  by  frost  or  devoured  by  flames.  This  state  of  things 
has  foreyer  passed  away  in  the  greater  portion  of  the  State,  and  we  are  called 
upon  to  examine  our  present  circumstances  and  regulate  our  laws  in  con- 
formity with  them. 

In  the  more  thickly  settled  portions  of  the  State,  and  where  farms  are 
worth  fifty  dollars  or  upwards  per  acre,  the  most  intelligent  farmers  are  con- 
yinced  that  true  economy  in  animal  husbandry  points  to  the  practice  of 
**  soiling  "  instead  of  pasturing  their  cattle — as  in  this  way  double  the  num- 
ber can  be  fed  from  a  giyen  number  of  acres ;  and  this  practice  will,  if  in- 
telligently pursued,  result  in  enriching  the  land.  Whereas,  by  prevailing 
ones,  manures  are  wasted  and  farms  impoverished.  The  fence  law  is  called 
**  the  poor  man's  law,"  and  the  highways  are  called  **  the  poor  man's  pasture ;" 
yet  a  careful  observation  of  the  practical  operations  of  the  law,  at  the  present 
time,  will  show  the  fallacy  of  these  pleas.  Let  us  see  how  it  affects  IXi'fc  m- 
terests  of  tMs  class  of  persons.    The  poor  man  emigrating  lo  owt  ^\aX.^  ^tl^ 
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Slaking  a  h(>iuu  upon  iU  fertilt^  prairies,  tinds  &  forty  acre  lot  which  kuU 
him.  and  which  ha  little  mttms  will  enable  him  to  buy,  and  build  upon  it  t 
ilnelliug  BufficieDt  for  the  present  comfort  of  his  family  ;  but  thie  laud  i^  in 
a  sparsely  settled  region,  far  from  timber,  and  from  water  coumunicatioii, 
huDce  fencing  material  is  high,  lie  finds,  on.  estimating  the  coat  of  the  Vbttr 
hundred  and  twenty  rods  of  fence  requisite  to  inclose  it  and  protect  his  ciopt 
from  the  ravages  of  the  rich  man's  herdfl,  which  are  allowed  to  roam  ti 
large,  that  the  expense  will  he,  at  least,  |400.  lie  has  not  the  means  to  mMt 
this  (to  him)  enormous  eipeuso,  and  he  passes  on  far  beyond  the  Mississippi. 
seeking  upon  the  government  lauds  a  homestead  which  the  laws  prerentcd 
him  from  securing  iu  our  own  State.  In  this  way  hundreds  of  duigranU  arc 
aoDUalty  prevented  from  settling  upon  our  prairies.  Let  us  remove  Dmk 
bbnoxious  Laws,  and  soon  our  unoccupied  prairies  will  swarm  with  indni- 
trious  iMople,  and  become  covered  with  golden  grain,  enriching  the  batttt 
tiUera  of  the  soil,  and  yielding  valuable  revenue  to  the  State. 

It  is  well  known  that  the  laws  of  this  Stole  were  chiefly  copied  from  Uhim 
of  New  York,  yet  that  State  has  found  her  fence  laws  Imperfect.    A  fe" 
years  since  nn  attempt  was  made  to  reform  those  laws,  and  there,  as  here  nuw, 
the  proposal  was  met  with  the  cry  that  ■'  to  enforce  the  common  law  rnli' 
woDid  be  oppressive  to  the  poor  man."     '■  TliB  highways  and  commons  wen     I 
the  poor  man's  pastures,  aud  he  must  be  allowed  to  use  them  for  tbispui     I 
pose,  or  be  deprived  of  the  privilege  of  keeping  his  one  or  two  ocms,  whick    I 
were  necessBry  for  the  support  of  his  family."    Yet  the  majority  favored  the    ' 
measure,  and  the  reform  was  con  sum  mated. 

The  result  proves  that  the  reform  was  truly  In  the  interest  of  the  poorci 
classes.  Now  the  one  or  two  cows  of  the  poor  man  find  a  rjuiet  pasture  in 
good  feed,  on  a  neighbor's  farm :  whereas  they  formerly  roamed  along  tbt 
'iverstocked  highways,  oftentimes  causing  a  long  and  weary  walk  to  thf 
iiwner  alter  his  hard  day's  work,  in  the  shop  or  field,  is  done.  It  iBgcnenll; 
t-onceded  that  the  increase  Id  the  value  of  the  milk  from  the  same  coni. 
since  the  law  was  reformed  is  more  than  equal  to  the  cost  of  their  pasturage, 
and  we  are  assured  that,  were  a  proposition  now  made  to  return  to  the  old 
custom,  this  class  of  persons  would  vote,  almost  tn  n  man,  against  it 

II.    Laws  relating  to  Division  Fences: 

These,  in  brief,  provide  that  persons  whose  inclosed  lands  adjoin,  sbiH 
each  construct  half  the  division  whenever  either  shall  occupy  his  land,  tsd 
notify  the  other  to  build  half  the  fence.  Thus,  if  A.  owns  an  inclosure  ad 
joining  B'b  land  (which  may  be  in  commons)  whenever  B.  uses  his  land  Ibi 
tillage,  or  incloses  the  same,  A.  can  compel  him  to  build  one-half  the  divi- 
sion fences.  It  matters  not  if  A.  uses  his  land  entirely  for  pasturage,  while 
B.  keeps  no  animals  in  pasture,  but  devotes  his  farm  to  growing  crcipi  of 
grain,  which  requires  no  fences  to  keep  them  at  home.  Still  the  law  ta- 
powers  A,  to  seize  upon  and  sell  the  products  of  the  soil  or  other  petxtttl 
effects  of  his  neighbor,  sufficient  to  cover  half  tbe  expenses  of  erecting  ud 
maintaining  the  division  fences. 
To  illustrate  the  practical  opeiatvon  ot  ftiSa  \ft.'« ,  ^is.4  ^-s*  ^h*  ^wff  i' 
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in  one  person  to  oppress  another,  allow  me  to  mention  two  instances 
f  many)  which  have  come  under  my  observation : 
A.  was  a  farmer  who  had  a  part  of  his  land  in  timothy,  which  he 
cut  for  seed.  The  land  being  extremely  rich,  there  was  a  luxuriant 
rowth  of  grass,  and  as  he  owned  horses  and  cattle,  he  wished  to  avail 
If  of  this  feed  during  the  fall  and  winter.  The  land  adjoining  this  was 
I  by  Mr.  B.,  and  there  was  no  division  fence.  Mr.  B.  was  a  good,  sim- 
inded  man,  who  had  been  so  unfortunate  as  to  have  fallen  into  the  toils 
larper,  who  had  extorted  a  mortgage  upon  his  &rm  without  rendering 
Q  equivalent ;  and  at  the  time  referred  to  he  was  working  hard  in  rais- 
ops  to  lift  the  mortgage  and  secure  the  possession  of  a  home  for  him- 
is  wife  and  little  ones.  Mr.  A.  saw  that  if  he  was  to  enforce  t?ie  Icno 
his  neighbor,  and  compel  him  to  put  up  eighty  rods  of  •<<  lawful  fence  " 
3  time  of  his  extremity,  it  would  prove  the  last  blow  which  would  effect 
lancial  ruin,  sending  him  and  his  little  family  adrift  without  home  or 
r  for  a  night.  Seeing  this,  he  saw  also  that  were  he  to  he  as  oppressive 
Into  allowed  him  to  &0,  he  would  be  equally  guilty  before  God  with  the 
1  who  had  driven  poor  Mr.  B.  to  this  extremity.  A.  erected  the  neces- 
ience,  and  B.  succeeded  in  keeping  his  home.  It  is  needless  to  add  that, 
that  time,  A.  has  used  his  influence  toward  the  abolition  of  a  law  which 
)laces  the  poor  and  the  unfortunate  at  the  mercy  of  their  more  pros- 
B  neighbors. 

i  other  instance  is  that  in  which  a  widow  with  a  family  of  children,  had 
»ion  of  an  eighty-acre  farm,  left  them  by  the  deceased  husband  and 
*.  This  was  a  prairie  farm,  far  from  market  and  far  from  timber,  and 
quently  fencing  upon  it  was  very  expensive.  She  rented  out  this  farm, 
rith  the  rent,  and  by  practicing  industry  and  economy,  was  enabled  to 
her  family  together  and  her  children  in  school.  The  owner  of  an  ad- 
ig  farm  wished  to  make  a  division  fence,  but  as  the  widow  was  utterly 
e  to  build  her  portion  of  it,  he  proceeded  according  to  law  to  put  up 
;nce,  and  then  proceeded  further  according  to  law,  to  threaten  her  with 
cution  unless  she  paid  over  to  him  in  cash  the  value  of  one  half  the 
For  a  long  time  her  life  was  embittered  by  this  frequently  repeated 
t,  when,  through  sacrifice  of  personal  comfort,  and  the  assistance  of 
friends,  she  was  enabled  to  accede  to  the  cruel  demand, 
is  **  law-abiding  '*  farmer  was  thus  enabled  to  increase  his  wealth  through 
Lzed  robbery  of  the  widow  and  orphans.  Let  us  hope  that  such  law- 
ng  oppressors  are  rare,  and  trust  that  the  principles  of  humanity  will 
kil,  even  where  humane  laws  are  wanting. 

e  principle  of  common  law  to  which  we  have  referred,  has  been  repeat- 
recognized,  by  the  supreme  courts  of  other  States,  as  paramount  to 
cting  local  laws  or  customs ;  and,  since  it  commends  itself  to  our  best 
nent,  should  it  not  be  made  the  basis  of  statutory  law  (upon  this  sub- 
in  our  own  State  ?  Can  any  good  reason  be  shown  why  I  shall  be  fore- 
protect  myself  from  the  depredations  of  my  neighbor'a  co^  oi  \iqt^<^> 
r  neighbor  chooses  to  allow  his  animals  to  roam  over  \i\a  {i«\^  vcidLXAX- 
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ve^t  theii  own  food,  bo  should  l>o  at  libeit;  to  do  so,  provided  thej  are  kept 
upon  his  own  ptcmisea.  But  is  it  right  tbat  I,  who  believe  1  t^on  confine  ind 
■■  aoil "  my  cattle  to  better  adTantage  than  to  follow  my  neighbor's  practiw 
should,  in  addition  to  caring  tor  my  own  animals,  be  compelled  to  build  t 
portion  of  the  fence  which  my  neighbor  wishes  to  use  in  restrainiiig  hi< 
Mock?  Sorely,  a  law  requiring  this  from  me  is  unju«t.  An  "act"  compel- 
ling  me  to  erect  a  tight  fence,  eight  feet  high,  around  my  sheep  fold  &nd  pu 
turc.  to  protect  my  flock  from  dostniction  by  my  neighbor's  dogs,  would  lie 
equally  just,  in  principle,  yet  bow  would  such  a  law  look  upou  our  sUtnl* 
book?  Why,  every  one  would  say  that  legislatore  enacting  it  were  eillwt 
fools  or  madmen.  The  principle  involved  ie  that  of  legislating  for  the  bene- 
fit "if  one  class  of  property  at  the  eiponfio  of  another  cIob.  In  the  suppowl 
case  it  would  be  a  wild  and  unreasonable  legislation  for  dogs  versus  slutp, 
while  the  law  under  consideration  is  nn  unjust  discrimination  in  favor  of 
cattle  and  against  corcal  crops — it  is  legalizing  extortion  itom  the  gnis 
grower  for  the  benefit  of  the  cattle  raiser. 

There  is  one  other  important  consideratiou  whicli  needs  no  argument  to 
elucidate  it,  but  which  will  bo  appreciated  as  soon  as  named,  viz  :  That  tbr 
great  changes  in  our  prairie  climate  which  arc  needed  to  render  the  labor  nC 
the  agriculturist  more  uniformly  rcmuneratire,  and  also  to  beanti^  the  pni 
rics,  making  homes  upon  them  more  pleasant  and  attractive,  can  only  br 
bronght  about  by  the  extensive  planting  of  trees,  which  we  all  kuow  il  ■* 
impracticable  to  plant,  especially  along  the  highways,  while  cattle  are  allnw 
til  to  go  unrestrained. 

!Ur.  President,  and  Gentlumen  of  the  Convention :  1  present  to  you  the  ful 
lowing  preambles  and  resolutions,  embodying  tlio  leading  conaideratiaiit 
which  1  have  brought  before  you,  and  move  their  adoption : 

WiiERBAB,  The  Common  Law  principle  that  every  lawful  owner  of  prop 
erty  is  entitled  to  protection,  by  law,  in  the  possession  of  the  same,  is  fonnd 
ed  ill  justice  and  equity  ;  and, 

WoKanAS,  The  statutes  of  this  State — which  require  owners  of  re«l  ttM> 
to  protect  the  same,  and  the  crops  growing  thereon,  from  depredation*  hj 
domestic  animals  belonging  to  others — nro  manifestly  unjust  nnd  opprewn, 
andftt  variance  with  common  law ;  and, 

Whkreas,  Many  persons  with  .small  capital,  who  seek  to  procure  hoW 
npon  our  prairies,  arc  prevcnteii  from  doing  so  by  their  inability  to  tttd 
protective  fences ;  and, 

WnBRKAa,  One  of  the  greatest  needs  for  the  promotion  of  sucocssfal  ign 
culture  and  horticulture,  upon  the  prairies  of  the  west,  is  the  presence  of 
lines  of  trees  and  groves — to  check  the  fierce  winds,  amclioTat«  the  axmct 
phere,  and  induce  moru  frequent  showers  in  summer — which  trees  it  is  io- 
practicable  to  plant  while  cattle  are  allowed  to  run  at  large  to  destroy  ti^' 
therefore, 

Jtnoliytl,  That  all  the  laws  of  the  State  of  Illinoia,  relating  to  fences,  BhMiU 
eitbei  be  abolished,  ur  made  to  bunaoniie  with  the  principles  of  cammM 
Imw — making  M  omieis  ai  &u\mB.\BieB^T)«{tiV6^«.t\kadunKgedoiMbylb0- 
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ReMoltedy  Th&t  a  committee  of  three  be  chosen  by  the  conyeiition,  to  im- 
nediately  memorialize  the  Constitutional  Conyention  of  this  State,  now  in 
iession,  upon  this  subject. 

DISCUSSION. 

Bai^dwin — No  Ergnment  is  needed  in  behalf  of  the  resolations. 
rhey  are  plainly  right  In  early  times,  it  was  well  enough  to  let 
i^tle  run  at  large ;  but  now  it  is  different.  It  is  unjust  that  a 
man  shotild  be  compelled  to  take  care  of  his  neighbor's  stock. 

JuDOB  Miller — ^This  is  a  difficult  question.  We  shall  not  live, 
probably,  to  see  no  fences ;  but  we  do  want  to  see  the  common 
aw  principle  in  force  in  Illinois.  In  a  leadius:  case,  from  the  ad- 
loining  county  of  Ogle,  two  of  our  supreme  judges  said  the  com- 
mon law  did  not  apply  in  this  case,  whilst  Judge  Caton  dissented. 
[  wish  the  organic  law  might  be  amended,  in  this  respect.  Fences 
ure  mainly  abolished  in  Europe,  and  soiling  adopted.  It  may  be 
llie  most  profitable  here. 

JuDOB  Knapp — (After  inquiring  and  learning  the  state  of  the 
Illinois  law) — Such  a  law  was  overruled  in  New  York  and  Wis- 
consin. I  am  surprised  it  should  be  so  decided  in  this  State.  I 
think  the  constitution  of  the  United  States  would  protect  one. 

Moss— I  am  very  glad  to  hear  the  views  presented.  I  coincide, 
in  the  main,  heartily.  Local  legislation  may  help  us,  but  is  an- 
tioying,  on  account  of  the  different  by-laws  in  adjoining  townships. 

Edwabds — The  fences  cost  more  than  all  the  buildings  of  the 
State.     It  is  a  great  waste  of  timber. 

Kubblbs — I  would  not  like  to  have  this  matter  embodied  in  the 
constitution,  for  fear  it  would  defeat  it.  It  might  be  submitted  as 
^  separate  article. 

Baldwin — In  the  south  part  of  the  State  it  might  prove  a  strong 
cibjection  to  the  constitution. 

Shearman — I  approve  of  the  common  law  principle,  and  think 
the  resolutions  should  prevail. 

Fitch — I  have  suffered  exceedingly  from  the  present  condition 
of  things.     The  law  is  unjust. 

Dorr — Wo  do  not  protect  animals  as  we  should.  This  law 
Vvould  make  people  tie  up  animals,  and.  they  would  be  neglected. 

Fitch — I  think  they  would  be  better  taken  care  of,  and  our 
Woodlands,  when  cleared,  would  grow  up  again  a&  \XiOT  Q^iiQX» 
tiow,  when  the  ground  is  fed  bj  Jive  stock.  -*"^^ 
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Judge  Milleb — The  effect  of  reverting  to  the  common  Uw  wiS 
be  simply  to  make  each  one  take  care  of  Mb  own. 

An  invitation  from  Prof.  J.  H.  Ulodgett,  Principal  of  theffeS 
Bide  schools,  to  visit  the  achoole,  under  his  charge,  was  receiTei 
Bod  accepted,  with  thanks;  after  which,  the  convention  adjooined. 


"Wkdkebdat  Afternook — 2  P.  JL 
Wm.  G.  KiHG,  Esq.,  of  Rocbford,  read  an  addresa  on   some  of 
the  points  of 

DAIRY  rao. 

It  ia  not  mj  inteDtton  at  present  to  give  jou  a  full  treatise  cm  duiiTUt^i 
but  Bimply  to  glanco  at  tbo  geccral  featarca  of  tbia  industry,  and  to  puid 
out  aome  matters  which  requite  the  attention  ot  western  farmers. 

When  we  cooaider  tha  improvemeDt  which  has  been  cetablished  in  tk 
dnirj  industry  of  the  northweat,  the  magnitude  of  thia  interest  and  the  gntl 
iwportonce  it  is  fast  gaining  in  the  nation's  induatrj — ita  product  bcjogoSf 
one  of  our  leading  exports — we  can  realiie  that  we  have  an  immenw  field  bt 
onr  labor  and  investigation. 


We  will  glance,  for  a  briof  period,  at  the  importance  to  the  nations)  pnt- 
peritj  of  thia  branch  of  ita  iodustrj.  Commisatonei  Wella,  in  bia  last  lepon 
to  Congress,  has  placed  us,  and  with  us  the  whole  commercial  world,  niidd 
obligations  for  his  untiring  industry  and  unflagging  Kcal  in  collecting  «* 
tistics  of  the  first  importance  to  all  persons  engaged  in  active  pursuits,  botb 
in  this  country  and  in  all  other  countries  doing  business  with  ns ;  and  we  IB 
pleased  to  find  that  foreign  statistical  and  seientlfic  assodations  awsrdU' 
United  States  Commissioner  the  well-deserved  compliment  that  he  has  gi** 
to  the  world  the  most  elaborate,  the  fullest,  if  not  the  best  paper  on  otlinMl 
resources  ever  produced  under  the  auspices  of  any  nation  in  esiatenct.  f' 
TVill  review  a  few  of  the  leading  focta  which  bear  upon  dairy  interests. 

He  tells  us  that  the  dairy  products  of  the  United  States  amounted,!*' 
year,  to  the  amszing  sum  of  four  hundred  millions  of  dollars,  eiceediog  tb 
cotton  crop  by  about  one  hundred  millions,  being  within  fifty  millioos " 
large  as  the  corn  crop,  and  leading  the  wheat  crop  twenty-flye  milliow  *( 
dollars.  "When  wo  take  into  account  the  large  amount  of  dairy  prodotO 
consumed  on  the  farm,  which  are  not  calculated  in  the  estimate,  the  prodM' 
of  the  dairy  must  equal  in  value  even  the  crop  of  corn,  which  ia  growii  ^^ 
cessfully  both  north  and  south,  and  has  long  been  considered  as  our  motti'' 
portant  staple,  while  dairy  products  are  confined  to  a  comparatively  «■" 
section  of  our  territory.  Ten  years  ago  the  amount  of  ohocsa  made  iniU*' 
States  ftmounted  to  a  \ilt\e  \eaa  t\iau  tom^Ken.  millions  of  dollars,  asd  ^ 
amount  of  butter  made  t\ien  to  Uaa  ttxaii  Vtiwt^  iii-«i\tnacS.  4sS4vi»-.  th'  "'"" 
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iry  product  was  then  estimated  at  about  forty-three  millioiiSi  showing  that 
riDg  the  last  ten  years  we  increased  our  dsArg  products  in  yalue  more  than 
ee  hundred  and  fifty  millions  of  dollars,  which  would  make  an  increase 
ring  the  period,  in  per  centage,  of  about  800 ;  but  it  must  be  borne  in  mind 
.t  values  haye  generally  increased,  both  of  manu&ctures  and  farm  products, 
e  articles  produced  in  the  dairies  have  increased  in  yalue  as  much  (if  not 
re,)  than  other  farm  products.  If  we  allow  an^appreciation  of  one  half  in 
ues,  we  still  have  an  increase  of  fifty  per  cent,  per  annum  in  dairy  pro- 
mts, which  you  will  say  is  a  very  large  growth,  although  we  allow  a  large 
Lmate  for  appreciations  in  prices,  and  perhaps  more  than  sufficient 
?en  years  ago,  the  total  amount  of  cheese  made  in  the  State  of  New  York, 
or  ding  to  reports  made  to  the  authorities  at  Washington,  was  about  thirty- 
:  millions  of  pounds  for  that  year.  The  market  reports  of  the  city  of  New 
:k  up  to  the  first  of  January,  1870,  and  for  and  during  the  year  1869, 
w  receipts  in  that  city  alone,  of  eighty  millions  of  pounds,  and  this,  after 
sumption  at  home  had  been  taken  out,  and  we  may  reasonably  presume 
le  millions  of  poimds  were  consumed  at  home,  and  in  towns  and  yillages 
over  the  country,  which  never  went  to  New  York.  From  the  statistics 
I  the  evidence  we  have,  I  think  it  fair  to  infer  that  the  production  of  New 
rk  State  alone,  last  year,  was  not  less  than  one  hundred  millions  of  pounds, 
ich  brought  more  money  than  the  whole  cheese  crop  of  the  United  States 
:he  year  1860. 

?he  number  of  pounds  of  butter  made  annually  is  not  much  less  than  the 
nber  of  pounds  of  cheese,  but  the  value  of  the  former  article  is  much 
ater  than  that  of  the  latter.  If  you  allow  me  to  venture  on  an  approxi- 
te  estimate,  I  think  it  would  be  safe  to  say  that  in  a  dairy  production  of 
r  hundred  millions  of  dollars,  we  might  put  about  two  hundrld  and  sixty 
lions  to  the  credit  of  butter,  and  one  himdred  and  forty  millions  to  the 
lit  of  cheese.  This  is  a  goodly  result,  indeed,  bringing  rich  rewards  to 
industrious — comfort,  affluence  and  cultivation  to  the  firesides  of  many 
thy  homes,  and  relieving  from  that  severe  toil,  the  anxieties  of  which,  at 
earlier  day,  were  pressingly  severe. 

he  statistics  of  the  cheese  manufacture  in  the  northwest  can  be  more  ac- 
ktely  ascertained  at  the  meetings  of  these  associations  than  at  any  other 
;e,  or  in  any  other  way ;  but  the  making  of  butter  being  differently  con- 
ted,  the  article  being  made  at  home  in  farmers'  houses,  and  sold  in  smaller 
Dtities,  and  often  in  a  more  retail  way,  the  statistics  in  detail  are  very 
icult  to  collect ;  we  can  get  at  aggregates  sold  at  wholesale,  but  we  can 
readily  separate  the  productions  of  the  several  States  and  counties ;  also 
home  consumption  of  butter  is  very  large,  and  our  estimate  of  the  whole 
:0,  even  when  made  under  the  auspices  of  the  agricultural  bureau,  may 
>elow  the  truth.  As  a  fact  which  may  indicate  something  of  the  extent 
be  crop  in  the  northwest,  we  find  in  the  Chicago  papers,  at  the  close  of 
),  a  statement  of  the  receipts  and  shipments  to  and  from  that  city  for 
year ;  omitting,  be  it  remembered,  all  transactions  by  expioes^  iv^  ^tijWSdl^ 
vals  reported  at  a  tride  over  eight  millions  of  ponnda,  voA.^^  lAai'gi&XSD^A 
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at  five  milliona  of  pounds.  As  there  is  no  report  of  the  ahipmcnts  &om 
Cliicngo  by  express,  we  can  cot  tell  whether  that  city  coosumod  the  thrai 
milliona  of  dt'Sciencj,  but  from  what  I  have  eeen  of  the  shipmcots  Ukcii  tg 
ttaut  citj  b;  express  (trhich  they  do  not  report),  I  should  thmk  the  estimti 
of  receipts  and  abipmcnta,  ub  given  in  the  market  reports,  much  too  HOalL 
From  this  brief  review,  wo  can  gei  something  of  an  adcqnate  idea  of  tbi 
growth  and  magnitude  of  this  interest. 

Marhit  Quotations  are  bo  arranged  at  oaf  commercial  centres  as  to  poult 
the  uoinitiated,  and  to  coafuae  even  the  best  western  dealers,  but  worse  ibu 
thia,  thcj  arc  unjust,  aod  in  the  tuaoDer  of  qauting  we  ought  to  dftnand  tt- 
form.    The  nomenclature  of  the  market  reports  is  eo  glaringly  t^ke  aid 
wrong,  BO  far  as  it  relates  to  western  products,  that  it  is  a  wonder  thai  U] 
intelligcni  dealer  placea  an;  reliance  in  the  reports.     Wh;  this  is  Doaliaaed 
from  daj  to  day,  and  week  to  week,  without  a  word  of  remonatranee  ftoB 
large  dealers  it  is  difScalt  to  say,  but  I  will  venture  to  assert,  that  in  onf  l»fp 
markets  it  is  well  known  that  th«  scale  laid  down  in  reports  is  an  arbitrv;    ' 
one,  in  moat  instances  not  indicating  truly  the  relations   of  quality  to  Tslw,    ' 
or  of  value  to  quality,  and  that  a  scale  much  more  intelligible  could  befilitf    I 
lished  with  advantage  to  both  producers  and  dealers,  and  which  would  tit    ' 
discriminate  against  States,  counties  or  localities,  but  quote  any  produdi* 
wrding  to  its  intrinsic  merits. 

tn  order  to  illustrate  this  subject  further,  I  will  call  your  attention  to  mO    ' 
quotations  of  the  butter  market  of  New  York  as  it  appeared  on  the  Hi  AiJ     ' 
of  last  month,  in  one  of  the  beat,  moat  reliable,  and  most  widely  circaI«l«J     ' 
of  the  New  York  market  reports.     If  any  of  jou  have  butter  for  sale,  aadil    ' 
you  will  attentively  read  th*  market  quotations,  and  can,  at  the  end,  1<II  il    ' 
what  class  your  butter  belongs,  and  what  you  may  espect  to  get  for  it,  p* 
ctrtainlj  will  perform  a  feat  of  great  intelligence,  for  moat  men  would  M    ' 
lost   in  the  mazes  of  the  fog.     But  I  do  not  wish  to  convey  the  idea  Ion' 
that  in  the  quotations  the  relation  of  value  to  quality  is  in  all  cafes  igannJI 
aome  of  them  pretty  clearly  indicate  it,  but  that  they  do  an  injustice  to  tW    ' 
wbD  manufacture  and  thuae  wlio  deal  in  a  really  good  article  in  the  veil  k    " 
clear  enough,  and  that  a  much  better  manner  of  reporting  might  be  ad'pUl    ' 
Let  me  present  an  example :  one  quotation  reads,  "  State  firkins,  poor  to  giM 
S0@!)3c ;  that  is,  a  poor  State  firkin  is  worth  30c  per  tb.,  and  a  good  on«tk    i 
Further  down  on  the  list  we  find  "  Western  firkins,  good  to  prime,  33  to  Wl^ 
a  good  Western  firkin  it  seems  brings  23c,  while  a  poor  New   York  M9    i 
brings  SOc.    We  find  also  Western  firkins,  poor  to  fair,  18  to  30c;  a  poor  W*    i 
tern  firkin  brings  18c,  and  a  poor  New  York  brings  30c,  according  to  Of    ' 
price  current.     Wc  could  go  on  and  anal;£e  the  list  and  produce  aiore  HB^    I 
of  the  same  sort,  but  we  have  selected  enough  for  our  purpose.  S 

It  seems  scarcely  necessary  to  rehearse  that  which  is  self-evident,  Ihil  W-    ' 

ter  if  good  is  qood,  if  fair  is  fair,  and  if  bad  is  bad,  whether  made  in  K**  S 

York  or  Illinois,  and  that  such  quality  ought  to  have  its  market  valur,  ^'  n 

out  regard  to  whose  lanflitwaaioadB  on.  |> 

It  maybe  aaid  in  jaatificsAiori  oittii'5T«attii'i.>iWKAia.'v\(na'0™s.^-^t>'rt  li 
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ork  firkin  of  batter,  is  a  better  article  than  a  good  Illinois  firkin,  and  that 
le  acale  is  so  arranged,  that  dealers  understand  good  IHinois  to  be  a  yery  in- 
LflTerent  article,  and  i>oor  New  York  State  to  be  a  more  desirable  commodity, 
think  it  qaite  likely  there  is  some  such  design  in  the  arrangement  of  the 
ale,  but  were  we  looking  for  an  argument  more  cogent  than  any  we  have 
Tered  to  prove  our  correctness,  this,  (which  is  the  yery  one  reporters  would 
imifih  us),  is  that  which  I  should  select,  that  is  that  the  scale  Ib  so  arranged 
I  to  deceiye. 

Another  objection  to  quoting  dairy  products  of  the  west  by  the  Btate  or 
iction  fiftm  whence  they  come,  is  the  very  important  one  that  they  are  often 
rong  with  regard  to  the  ayerage  quality  of  the  make  in  the  different  locall- 
i«8.  If  we  are  to  haye  quotations  by  States,  counties,  etc.,  (which  we  protest 
grainst),  the  least  we  can  expect  is,  that  they  show  some  measure  of  oorrect- 
B89.  I  noticed  last  summer  that  some  of  the  weekly  circulars  issued  in  dif- 
irent  eastern  cities,  quoted  Illinois  and  Wisconsin  butter  at  the  bottom  of  the 
at — the  poorest  and  the  lowest  priced.  All  the  States  west  of  us  took  a 
igher  rank  in  this  article,  according  to  some  few  of  the  '*  wise  menof  the 
ast."  Now,  ice  know  that  in  the  whole  territory  west  of  the  great  lakes, 
here  is  no  richer  country  in  fine,  sweet  grasses,  and  pure  water,  than  the  Rock 
liyer  Valley.  We  also  know  that  in  this  Rock  Riyer  Valley,  we  haye  farm- 
Ts  from  New  York,  New  England,  and  from  Europe  who  are  pre-eminently 
hat  class  of  people  noted  for  making  good  butter  and  cheese.  We  know» 
bat  enterprise,  intelligence,  and  untiring  industry,  haye  been  at  work  for 
cars  making  improyements  in,  and  dey eloping  this  magnificent  industry ; 
liat  we  haye  more  butter  packed  in  the  dairies,  and  less  stone  packed  than 
CI  any  other  dairy  country  west  of  Buffalo,  and  that  our  cooperage,  to  say  the 
sast,  is  as  good  as  that  of  any  western  State.  To-day,  in  the  cities  of  Chicago, 
»t.  Louis,  Memphis,  New  Orleans,  and  many  other  places,  the  sign  "  Rock 
liyer  Butter'*  oyer  the  produce  dealer's  door,  is  constantly  to  be  found,  and 
I  a  valuable  advertisement.  That  a  large  portion  of  our  butter  is  poorly 
uidled,  and  much  of  it  poor  when  it  is  first  made,  we  do  not  deny,  but  the 
•cts  I  present  I  hope  show  the  absurdity  of  sectional  quotations. 

I  will  further  illustrate  the  point  briefly  by  some  of  my  own  personal  ezpe. 
ence.  I  had  a  connection  with  a  large  butter  and  cheese  house  in  St.  Louis 
^r  some  years.  The  house  bought  and  sold  butter  from  many  of  the  dairying 
tates  of  the  Union,  and  on  some  occasions  I  remember  when  the  house  had 
ought  New  York  State  butter  to  supply  its  most  fastidious  customers,  we 
uye  inspected  the  stock  and  selected  out  our  choicest  Rock  River  packages, 
Utting  them  aside  for  those  who  were  very  difficult  to  please,  and  holding 
lem  a  little  higher  than  New  York  dairies.  This,  doubtless,  will  sound  very 
orange  to  New  York  produce  reporters,  but  yet  it  is  nevertheless  so.  I  would 
Lflo  remark  here,  that  a  factory  of  Illinois  cheese  sent  to  the  same  house  du- 
jig  the  fall  of  1868,  was  held  higher,  and  sold  for  more  money  than  Ne^ 
^ork  and  Ohio  factories  purchased  at  the  same  time. 

One  of  the  causes  indaencing  the  present  mode  of  qnot&tloiia  la,  \Jiw^*^ 
err  York8Ut§  dairymen  do  not  like  to  accept  ruling  prices,  (an^X) 


ewlly  rich  enongh  to  hold  for  better  ones),  it  is  a  great  wnYenience  to  sua* 
dealers  to  be  able  to  offer  a  good  article  to  tbcir  customers  at  a  mach  bsM 
prico  tban  Stata  butter,  and  also  make  returoa  to  their  wcBtera  corrogpond* 
outs  at  the  market  quotations  for  western  butter. 

I  am  pleased  to  be  able  to  say  that  many  intelligent  New  Tork  and  Bottm 
Louses  repudiate  tlie  scale  classification  and  nomenciatnre  of  the  rcporUiiDJ 
I  know  of  some  who  sell  good  western  butter  for  a  price  mnch  aboia  tlK 
quotations,  and  ofleu  get  for  nice  lots  of  WcUb  tubs,  or  half  firkins,  the  pri 
CM  quoted  tq<  New  York  State.  Hay  we  express  a  hope  that  tlie  BgricQltnnl 
press  of  the  Northwest  will  help  us  in  our  demand  that  our  dairy 'prodwB 
shall  be  <)uoted  according  to  their  intrinsic  merits,  and  not  by  any  arbilnlf 
classification?  I  may  have  been  prolix  iu  ray  remarks  onlbii  matter  of qiMl*' 
tions,  but  if  so,  my  eicuae  is,  that  I  look  upon  it  as  an  evil  which  ought  Utc 
corrected,  aud  that  in  caLling  attention  to  it  some  good  may  be  accompliitNi 
In  some  countries  in  Europe  the  butter  dealers  quote  the  mtirkets  for  ttH, 
second,  third,  etc.,  etc.,  or  the  article  could  bs  quoted  somethiog  like  the  M- 
ton  market  is,  or  say  choice,  good,  giwd  middling,  middling,  low  middliiig; 
etc.,  etc.,  with  some  defiatiun  with  regard  to  style  of  package,  whicA  tit 
market  may  demand  at  different  times.  But  X  will  leave  these  suggeatiMi 
with  yon  andpaas  on  to  other  matters. 

The  belt  manner  ijf  Making  and  Patking  BvUerfor  tht  MarhU. — Eeepiag  b 
view  the  chief  ideas  of  this  hasty  address,  wc  still  must  not  overlook  the  ttA 
that  a  large  amount  of  our  western  liutter  is  carelessly  made,  and  as  careleatlj 
prepared  for  market,  and  that  this  fact  affords  the  opportunity  to  place  a,UiM 
dairy  product  in  the  same  category.  In  some  districts  but  little  attentioiii 
paid  to  the  subject.  Dealers,  as  long  as  they  can  buy  at  a  profit,  are  in^- 
ffcrent  to  quality  and  package,  while  farmers  reason  according  to  the  reqnitS' 
meat  of  the  dealer,  and  consequently  progress  is  very  slow.  On  the  cootivi 
cheese  making  has  fallen  into  more  intelligent  channels,  and  a  powerful  dXt 
munity  of  interests  exist  between  those  who  produce  milk  and  those  vko 
make  it  up  into  cheese ;  the  butter  iuterest  being  in  fragmentary  items  dmA 
that  unity  of  action  which  the  cheese  interest  (being  united  in  larger  bodia) 
secures ;  it  is  therefore  important  to  that  branch  of  dairying,  that  tnfomiiM 
on  the  requirements  of  the  markets  be  easy  of  access  and  widely  diffosid. 

The  fact  that  the  butter  crop  is  so  much  larger  than  the  cheese  crop  ii  1 
strong  reason  why  such  asaociations  as  our.i  should  contribute  to  ita  devtlnf' 
ment ;  besides,  the  wants  of  butter  maker.'!  in  the  way  of  full  information  Mt 
really  greater  than  those  of  cheese  makers  at  the  present  day.  Our  diM" 
makers  have  ealabliahed  a  reputation  for  a  degree  of  exccttence  at  home  vi 
&  broad  not  jet  reached  by  oar  butter  makers.     I  will  give  a  few  concise 

Ruhi  to  be  ObffVTcd  in  Mnkinff   Good  B'jlter. — Everything  a  cow  eaSOI 
drinks  nffects  the  flavor  of  the  milk  and  butter;  therefore  cows  fihooldl'    ^ 
kept  in  n  clean  pasture  of  timothy  or  "  herd  grass,"   and  have  port,  d** 
wster  to  dritik.    "Wild  graaaea,  gartw,  -^todB,  and  leaves  or  stagnant  "•I" 
give  bad  flavi>r  to  butter. 
The  milk  room  should  be  (»o\  8.^4  irj  itAftie*:^  dus^iXft  ■?ai»  v&*(^ 
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^ept  cool  and  sweet,  be  well  yentilated,  and  in  a  shady  place  or  cool  basa- 
lt ;  no  decaying  yegetables  or  anything  having  an  offensive  odor  should  be 
wed  within  it,  and  no  manure  heaps  or  hog  yards  should  be  near  it. 
lose  watchfulness  of  the  milk  is  required ;  if  it  stands  too  long  it  will 
:e  bad  flavored  butter,  less  of  it,  and  it  will  require  more  labor  to  chum 
work  it;  if  milk  pans  are  not  kept  well  cleaned  and  aired,  they  will 
ler  the  acid  and  make  bitter  butter. 

'  p<[>ssible  the  cream  should  be  churned  every  morning,  especially  in  warm 
ther. 

>me  of  the  best  makers  never  wash  their  butter,  others  equally  skillful, 
iys  do  so.  The  chief  object  to  be  obtained  is  to  cleanse  the  butter  of  the 
«r-niilk;  this  is  necessary  to  success.  (3k>od  butter  cannot  be  expected 
88  this  is  thoroughly  done.  After  working  the  butter,  it  should  be  salted 
set  in  a  cool  cellar,  or  suspended  in  a  cold  well,  until  the  next  morning, 
then  slightly  re-worked  from  its  surplus  water  and  brine,  and  immedi' 
f  packed  in  the  vessel  that  it  is  to  be  used  firom,  or  taken  to  market  and 
in.  Butter  should  be  worked  and  cleansed  of  butter-milk  and  salted  in 
cool  part  of  the  day,  and  with  as  little  working  as  possible,  and  leave  it 
from  hUUr-mUk  and  water.  Much  butter  is  injured  by  working  too  much 
n  soft. 

lien  finished  it  becomes  hard  or  set,  every  working  over,  or  changing 
1  one  vessel  to  another,  injures  it,  rendering  it  soft  and  pasty,  breaking 
grain,  etc,  and  it  will  never  again  be  as  firm,  or  nice  in  flavor,  and  will 
keep  sweet  as  long. 

should  be  kept  in  a  cool,  sweet,  dry  cellar  in  a  hrine-tight  white  oak 
in  or  tub,  which  should  be  soaked  in  a  strong  brine  for  some  days  before 
ig  it.  Care  should  betaken  at  all  times  to  keep  it  covered  with  a  white 
1,  with  a  layer  of  saturated  salt  on  top  of  the  cloth.  A  uniform  coo 
perature  in  a  sweet,  dry  place  is  essential  to  keeping  it  sweet.  Butte 
exposed  to  too  great  degree  of  heat,  will  never  be  as  hard  again,  or  keep 
elL 

one  jars  are  undesirable  packages ;  on  account  of  their  weight,  the  heavy 
of  freighting  them,  and  their  liability  to  be  broken,  shippers  seldom  buy 
1,  but  for  family  use  they  answer  very  welL 

ire  should  be  taken  to  select  the  best  kind  of  salt.  The  taste  is  a  good 
e  in  salting,  or  about  3^  to  ^  oz.  to  the  Tb,  of  butter.  Much  is  injured 
nearly  spoiled  by  putting  in  too  much.  Saltpetre  and  sugar,  or  any  such 
.  of  mixtures,  are  worse  than  useless — they  are  injurious, 
taking  it  to  market,  it  should  be  done  in  the  cool  part  of  the  day,  if  in 
a  weather,  and  at  all  times  kept  out  of  the  sunshine,  and  if  freighted  in 
Iroad  car,  one  well  ventilated. 

lere  is  nothing  connected  with  dairying  more  striking  or  more  palpable 
the  fact  that  everything  a  cow  eats  or  drinks  affects  the  flavor  of  the 
;  and  butter ;  if  your  cows  are  fed  turnips,  carrots,  onions,  cabbages^ 
i,  hay,  bran  or  corn  meal,  each  takes  with  it  a  distinctive  piop«ct^  \a  >»i(iA 
:,  which  Ib  also  found  in  a  greater  or  les3  degree  in  tlie  buttec  %sA  * 


into  whit^  it  ie  msnn&ctured.    The  color  of  buttor  (well  uid  properly  nude) 

dcpcods  more  upon  the  feed  given  to  the  cow  ibtia  upon  all  other  caiuea  to- 
gether.   It  does  not  require  an  expert  in  tcstiug  butler  to  traca  bad  Sftvarto    i 
its  origlniLl  cause.     Stagoant  wiktcr  asserts  its  prescoca  by  its  uotDutaksblc    ' 
must;  odor ;  all  puDgcnt  vegetables  proclaim  tbcir  aaceudcDCj   to  that  i 
can  mistake  their  inSuence.     The  fine,  sweet  grasses  impart  that  deliiuoui 
fragrance  whicli  gives  to  jour  butter  the  highest  value. 

A  cool,  dry,  well  shaded  and  well  Tentilatcd  milk  room  is  alao  a  iiiatt«T  of 
great  importance.  If  fou  have  fine  cows,  fine  feed,  and  a  close,  must;  oi 
clean  atmosphere  to  keep  ;oQr  milk  in,  ;our  investment  b  in  vain.  G 
suitable  milk  room  built  at  once,  and  if  yon  cannot  do  this,  get  rid  of  jimr 
dairy  stock  as  quickl;  as  possible,  and  go  into  some  other  businea^  faa  ttui 
one  cannot  possibly  puy  you,  These  conditions  being  right,  L  wish  to  oil 
the  earnest  attention  of  the  milk  producers  of  the  coontr;  to  a  most  Lmport- 
nnt  consideration,  that  is,  the  cooling  of  the  milk,  exposing  it  to  tbc  sti 
phere  and  expelling  the  animal  odor  as  soon  as  possible  aft«r  being  dnna 
from  the  cow.  This  is  especially  necessary  during  the  warm  ocaeon,  for  if  Ut 
milk  t>e  put  away  without  cooling  wUcn  the  air  is  nearly  at  the  tempEnUii 
of  the  milk  when  drawn,  decomposition  will  very  soon  commence,  loil  of 
course  had  and  unwholesome  butter  and  cheese  are  the  result. 

The  pleasant  fJnigrBiice  of  "  new  milk  "  has  passed  into  an  adage,  and  fno' 
pie  iBCipef  ienced  regard  its  odor  as  one  of  its  good  qoalitiea,  but  it  is  not  iH 
pure.  There  is  a  aobtile  element — an  animal  odor  which  is  deleterious  » 
offensive,  and  if  retained  b;  the  milk  will  impart  its  peculiarities  to  tkedu:] 
product.  This  odor,  I  regard,  as  the  most  potent  cause  of  that  dtBgastigg 
flavor  which  we  find  in  som*  cheese  ;  it  is  also,  in  many  cases,  the  origioil 
clement  which  promotes  rancidity  in  butter.  The  presence  of  this  odorsnditi 
offensive  properties  can  be  readily  tested.  If  your  milk,  taken  fresh  from  lbs 
cow  be  put  into  a  chM  vaiscl  and  allowed  to  rcmaiu  a  short  time,  on  opening 
it  a  watery  condensation  of  the  effluvium  will  be  found  on  the  inside,  of  tte 
most  unpleasant  odor,  and  very  unfit  to  be  taken  into  your  butter  and  eha*t 
I  hope  it  is  obvious  to  all  that  cooling  the  milk  and  expelling  the  animil 
ordor  is  essential  to  excellency. 

Varions  devices  have  been  lately  offered  to  effect  the  objects  spoken 
those  which  expose  ever;  particle  of  the  milk  in  a  thin  sheet  to  theadionu^ 
the  atmosphere  being  most  effective.  The  cooler  which  will  jierfonn  tin 
work  in  the  simplest  manner,  and  at  the  same  time  can  be  easily  and  i^^^' 
onghl;  cleansed,  so  that  ever;  portion  of  decomposed  milk  oan  be  readily  ^^ 
moved,  is  the  one  to  supply  the  want.  Wooden  milk  pails  should  never  t» 
used;  tin  pails  can  be  easily  obtained,  and  are  much  better  for  milk,  also  tl* 
paper  pails  with  enamel  inside  are  very  good. 

The  item  relatiog  to  the  washing  of  butter  has  been  questioned  bj  hij^ 
authority,  and  since  I  flrgt  published  the  above  directions,  I  have  had  nwy 
letters  upon  the  subject  of  washing  butter,  some  persons  advocating  '^^ 
butter  should  be  washed  in  c\cm,  ^att  co\4  -wi.Vil'c,  and  others  taking  * 
opposite,  that  the  flavor  WB-aAtaViQ-seaXi-j  ■W4;^\vi{„wi4\\.  d»»aS&\cra  t* 
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resorted  to.  When  I  resided  in  Dutchess  county,  New  York,  I  know  that  the 
farmers  enjoying  the  highest  reputation  for  fine  butter  ignored  washing,  but  it 
must  be  taken  into  account  that  their  butter  was  sold  and  consumed  inunedi- 
ately  after  it  was  made.  From  my  obserration  and  experience,  I  conclude 
that  butter  for  immediate  vm,  if  well  worked  and  treated  properly,  has  a 
higher  flayor  when  not  washed,  but  when  packed  for  keeping  any  length  of 
time,  it  ought  to  be  well  washed  in  pure,  cold  spring  water.  The  high  grades 
of  rich,  yellow  Irish  butter  made  for  export  are  always  washed,  the  lighter  and 
more  delicate  Holstein,  made  for  immediate  consumption,  and  keeping  poor- 
ly, is  generally  not  washed. 

The  kind  of  cooperage  used  in  packing  butter  for  market  is  of  the  first  im- 
portance, and  this  is  overlooked  in  most  western  localities.  One  of  the  chief 
reasons  why  western  butter  is  at  a  low  standard  in  the  markets  abroad,  is 
that  the  cooperage  is  so  yery  poor.  Many  farmers  and  dealers  do  not  gener- 
ally patronize  the  best  cooper,  but  the  cheapest  one.  They  reason  that  it 
makes  no  difference,  as  they  generally  g^ye  the  package  away,  and  the  less  it 
costs,  the  better  for  them.  Now,  this  is  a  yery  great  mistake,  for  intelligent 
dealers  will  pay  for  the  same  quality  of  butter  in  such  cooperage  as  suits  the 
market,  an  enhanced  price  much  more  than  sufficient  to  compensate  for  the 
better  and  more  costly  packages.  It  is  our  interest  to  imitate  the  most  favor- 
ite styles  of  eastern  packages,  and  if  possible  to  excel  them  in  smoothness  of 
finish  and  beauty  of  workmanship.  We  should  never  pursue  the  penny  wise 
policy  of  buying  the  cheapest. 

There  is  a  prejudice  in  eastern  markets  against  all  butter  in  packages 
known  as  western,  even  though  the  article  be  quite  good ;  the  circumstance  of 
the  package  is  used  to  depreciate  it.  It  is,  therefore,  obvious  that  in  order 
to  destroy  this  idea,  we  must  pack  in  the  cooperage  popular  in  those  marketa 
I  would,  therefore,  advise  the  use  of  the  New  York  "  Welsh  tub,"  the  "half 
firkin  "  tub  and  the  hundred  pound  "  firkin ; "  the  former  should  be  made 
of  white  ash  or  white  oak,  the  two  latter  of  white  oak  only.  The  Welsh  tub 
with  flat  hoops,  the  other  two  spoken  of  with  round  hoops — not  mere  straps 
with  rough  bark  and  large  knots,  but  nice  and  smooth  second  growth  hick- 
ory, with  smooth,  shiny  bark,  free  from  humps,  each  hoop  a  half  pole,  and 
all  uniform  in  size  and  color,  the  wood  to  be  free  from  sap,  and  of  uniform 
color — evcrythlDg  neatly  and  well  done.  Get  this  kind  of  cooperage  to  pack 
your  good  butter  in,  if  it  coats  five  fold  more  than  the  comman  kind^  and  you 
will  do  more  to  destroy  the  prejudice  against  our  product  than  if  we  wrote 
volumes  and  still  pursued  our  cheap  and  careless  customs. 

One  of  our  greatest  faults  at  the  west  in  making  butter  is  that  we  salt  too 
much,  and  a  large  amount  of  western  butter  is  cured  with  coarse  salt.  This 
fault  has  been  pointed  out  very  often  with  some  good  results,  but  it  exists 
still  to  a  great  extent.  A  package  of  butter  just  rightly  salted  so  as  to  be 
pleasant  to  the  taste,  will  bring  five  cents  per  pound  more  in  some  markets 
than  it  would  sell  for  if  there  had  been  only  a  quarter  of  an  ouncA  niOT^  VBiX^. 
to  each  pound.  The  coane  salt  of  commerce  is  not  pure ;  >ittii^^ti  Vfttri^^ffifti 
to  disBolre  in  butter,  it  continnea  to  be  gritty  and  unplesiMkat  \o  Ite 


\a  not  gRwrally  clean,  nor  does  it  smalgBoutte  vltb  tbs  hotter  or  clieeM  fiUly. 
1  hare  tacretoforo  reccmiuended  the  Liverpool  salt  of  Aahtoa's  brand.  I  lun 
glad  to  be  able  to  say  that  we  now  bare  an  American  salt  which  I  C0D«ider 
quite  as  good  or  better.  The  New  York  Factory  and  Eicelsior  brands  aiui- 
lyie  03  well  M  the  Aahtoo,  and  are  finer  grouod. 

Tliere  ia  no  section  wbcre  there  ie  not  roooi  for  improTomcnt  in  tbe  mann- 
iaeivre  of  this  article,  but  especially  here,  where,  aa  yet,  the  buiineas  ia  in  it* 
infiiacy,  and  facilities  for  doing  it  to  advantage  are  not  found  on  every  brm. 
I  wish  I  could  impress  open  the  sroatl  dairyman  of  tbe  nortbwest  the  great 
tnitb,  tbat  be  who  ia  engaged  iu  tbe  raaoufacture  of  poor  butter  or  cheese, 
ia  in  a  rcry  bad  business,  and  he  who  is  producing  a  good  article  of  either  ii 
pursuing  tbe  higbeat  agricultural  attainment. 

I  have  often  had  reason  to  remark  tbat  the  western  &rmers,  who  have  good 
butter  to  sell,  get  on  well  without  going  in  debt  to  the  stores,  and  come  out 
in  the  fall  without  having  a  debt  to  pay  out  of  their  corn  and  wheat  crop*) 
and  tboic  who  do  not  make  butter  to  sell  through  the  ■ummer,  often  contract 
a  debt  at  tbat  time  which  it  ia  often  difficult  to  meat 

Ute  prenmt  and  futu-re  prospect*  of  the  dairy  interest  of  tht  teat  weie  spolten 
of  in  my  address  at  Elgin,  The  satiafactorj  trade  of  the  last  year,  1  thiok, 
baa  folly  borne  out  some  of  my  predictions,  and  looming  up  in  the  future  I 
think  I  see  the  fnifillment  of  others.  When  we  reflect  upon  the  greatoea 
and  importance  of  this  intereal — upon  its  rapid  growth  during  the  last  tea 
years — the  increasing  population  of  the  country — the  new  settlements  spring' 
iog  op  GO  rapidly  in  the  west — the  large  mining  interests,  gradoally  increas- 
ing, and  tbe  wants  of  *uch  a  population  for  our  dairy  products — the  favor 
with  which  our  ahipments  have  been  received  on  the  Pacific  coaat,  and  the 
erer  active  and  improving  energy  of  the  men  engaged  in  this  branch  of  oui 
national  indnatry,  who  can  doubt  continued  success  T  The  household  word 
of  the  American  people,  and  especially  of  the  western  people,  is  "  Excelsior," 
higher,  onward.  Values  may  change — markets  for  a  time  may  afford  small 
cnconragement,  but  these  are  but  ripples  on  the  surface  of  the  great  stream 
which  will  continue  to  flow  on  to  its  destination,  which  ia  sure  to  be  victory- 
success.  Let  us  all  give  strong  hearts  and  steadj  hands  to  the  work  we  have, 
and  prosperity  will  reign  in  all  onr  borders. 

DIECD88I0N. 

Mr.  KiNQ  waa  asked  what  kind  of  a  cooler  he  would  prefer. 
Kino — The  beet  cooler  I  have  Been  is  a  sheet  of  zidc,  corragated 
like  a  wash  board,  bat  with  the  ogeee  larger,  and  bo  arranged 
that  whilst  tbe  milk  roDB  down  one  side  of  the  zinc,  cold  water 
runs  down  the  other  m  fine  streams. 

Lawbbnok — Dairying  is  one  of  the  leading  interests,  espedall/ 

here,  though  good  batter  may  be  made  a  good  deal  farther  sonth. 

It  18  impoi  tant  to  remom^wr  t\ia,t  B.ti^\.\iYa^  %Wen  the  cows  affecU 

tbe  taste  of  the  milk.    X1ia-v«\vb^'ik«m'^-«»A«c'caK^aKiTi«&.M 
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Mr.  King.  In  the  hot  weather  I  nse  more  water,  in  cool  weather 
none  at  all.  Milk  set  npon  Sand  ay  morning  thus  cooled,  was 
good  to  skim  Taesdaj,  and  the  butter  as  good  as  October  batter, 
whilst  that  set  without  cooling  soured  by  Sunday  night.  The  in- 
terest in  dairying  will  increase,  and  cheese  to  a  certain  extent  will 
take  the  place  of  meat. 

Curtis — I  woald  impress  the  idea  that  butter  must  be  kept 
away,  when  made,  from  all  offensive  smells. 

King — A  good  butter  maker  once  brought  me  some  butter  that 
was  very  offensive.  I  foand  on  inquiry  that  he  had  shot  a  pole 
cat  going  into  the  cellar  where  the  butter  was  kept.  I  put  the 
butter  in  a  dark  corner  of  the  cellar  and  kept  it  many  months,  and 
tiiie  odor  disappeared. 

Lawbenob — ^Tberd  ifftsanse  for  complaint  against  our  Chicago 
dealers.  They  sell  onr  best  cheese  in  ^  New  York  factory 
boxes.  The  second  rate  is  all  Illinois  factory,  and  the  third  rate 
is  Illinois  dairy. 

Seabs — I  think  if  gentlemen  will  make  the  best  cheese  it  won't 
go  into  New  York  boxes.  The  locality  has  to  take  the  general 
character  of  the  product. 

King — All  good  butter  should  be  recognized  as  such,  wherever 
produced. 

Adjourned. 


Wednesday  Evening — 7  o'clock. 

Samuel  Edwabds,  of  LaMoille,  occupied  a  few  minutes  in  a 
talk  on 

handling  evebgbebnb. 

I  have  had  a  good  many  years'  experience  with  evergreens.  Growing 
them  from  seed  in  ordinary  seasons  on  oar  prairies  is  rather  difficult.  A  wet 
season,  like  the  last,  is  better ;  but  as  a  rule,  those  who  are  Inexperienced 
had  better  buy  their  trees. 

To  grow  evergreens,  soil  that  is  aboat  one-third  sand,  with  some  mold, 
should  be  used.    The  seeds  should  be  covered  once  or  twice  their  diameter. 
They  should  be  sown  early  to  prevent  their  "damping  ofEl"    This  arises 
from  excess  of  moisture  in  hot  weather.    We  sow  on  dry  B&iid\A  f^^^^\^. 
Sow  the  seeds  in  beds  four  feet  wide ;  about  two  ponnda  ot  ^da  MM&ft^  Jfiu^ 
European  larcb,  or  of  the  pines,  to  the  square  rod,     Cov^si  ^ftiftlfll 


'with  Imtm  the  first  winter.    Leave  the  plants  twn  yean  in  tbe  beds  befiirs 

transplanting.     Birds  are  fond  of  the  seeds,  and  must  be  watcliej. 

In  getting  trees  from  the  forests,  get  them  aa  quickly  as  poaaible.  and  put  t 
shade  of  laths  over  them.  Plant  them  closely  ia  tbo  bed  ;  leave  tbum  in  the 
bed  generally  two  years,  and  then  plant  the  rows  two  and  a  half  feel  ap^ 
but  the  trees  cloae  together  in  the  row. 

We  Bowcd  our  seeds  last  year  at  Cruca  Bay.  Tho  aluiosphcic  is  not  so  dry 
there ;  the  birds  are  the  only  trouble. 

I  prefer  to  plant  overgroena  when  in  a  state  of  rest,  but  they  can  be  mortd 
in  a  moist  day,  until  late  in  the  scAsoa  In  that  case  I  would  plant  late  intlu 
evening,  water  heavily,  and  protect  them  tbe  neit  day  from  the  sun. 

Trees  for  belts  I  plaat  ten  feet  apart  in  the  row,  and  break  the  Jointi  iritb 
the  next  row. 

Red  cedar  has  generally  succeeded  pretty  well  until  throe  or  four  years  ago. 
Hemlock  ia  grown  beat  in  partial  ahade.  Tbe  American  Yew  is  fine  in  thi 
shade.  It  is  similar  in  leaf  to  the  European  and  to  the  Hemlock.  It  is  pro- 
pagated readily  from  cuttings  in  the  shade,  late  in  May.  The  Norwij 
Bpruce  will  bear  shearing  well ;  aa  also  the  Arbor  Vitffi. 

[In  answer  to  queries] — When  the  branebos  arc  too  thick,  taking  out  the 
alternate  branches  often  does  very  well.  It  will  answer  to  move  seedlioj^ 
that  have  not  been  transplanted  if  you  are  carcfol.  I  would  just  as  soon 
have  trees  from  the  woods:  but  they  must  bo  carefully  handled,  and  b« 
small  ones,  not  more  tbnn  four  to  twelro  inclifs  in  height.  Reii  pine  ia  diffi- 
cult to  handle.  Austrian  pine  ia  attacked  by  a  fungus.  I  find  it  here  st 
Rockford.  Siberian  Arbor  VitiE  does  very  well  here.  In  the  ahade  it  fooli 
readily  from  cuttings  made  with  a  part  of  tbe  last  year's  wood  left  on. 

Elheb  Baldwin,  of  Farm  Ridge,  chairman  of  the  State  Board 
of  Charities,  delivered  an  address  on 

BUBAL     ECOHOHY. 

The  subject  assigned  me  furnishes  rich  material  for  an  extended  course  of 
lectures.  The  varied  interests  of  the  industrial  classes — that  great  wealtli- 
producing  portion  of  mankind,  the  basis  of  individual  and  national  wealth, 
growth  and  prosperity,  the  great  patient,  quiet  claas,  which'.bears  the  worll 
of  business  and  activity  on  its  shouldera^can  be  but  briefly  noticed ;  cd' 
tainly  not  fully  analyied  and  discussed  in  a  single  essay. 

I  shall  only  attempt  to  seize  on  some  salient  points  of  the  subject,  and  onl; 
discuss  those  in  a  discursive  and  disconnected  manner.  I  shall  briefly 
allude  to  the  commereial,  judicial,  educational  and  social  interests  of  the 
misl  population  ;  and,  in  doing  so,  shall  not  willingly  draw  invidiooa  dii' 
tinctiou  between  clasaea  and  porauits,  believing  that  society  should  form  oot 
harmonious  whole ;  that  the  different  occupations  and  callings,  when  necesnry 
to  tbe  workings  of  Bociety,  K\io>i\d  \:i«  va>itue,l  in  aiding  each  other,  and  tbit 
no  improper  j  ealousy  abou\d  mw  ttift  ■pn.c^.icaX  \iwSviVii»ai  nl  «mSi, 
But,  at  the  same  time,l-wo\i\dnQfbM\\a.^a\A^aSft  «oi  ^-aKwA  twwss. 
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ben  the  tight!  of  oiM  dAM  are  nmuwenarily  eaeroidied  upon  cgt  nftcrlilcad 
the  eggnndiaeiiieiit  of  another. 

The  history  of  the  world  it  hat  one  otmtiniied  eflfort  toward  ariatocratio 
ivilege,  an  eiSnrt  of  one  or  nunre  claaeee  to  pkoe  the  bit  in  the  month  of  the 
her,  and  to  ride  ad  UHtmm.  Penooal  ambltioni  or  deiire  to  better  one*i 
•ndition,  to  reach  a  conspienooa  position  in  society,  is  a  moet  landable^aad 
raiseworthy  quality.  It  is  the  primary  sonroe  of  the  world's  wealth,  and 
le  main  spring  of  the  world's  activity.  Bat  the  ti^  to  achiere  soch  sope* 
Drity  shoold  be  freely  aooorded  to  all  others.  When  we  mdely  posh  back 
ir  fellows  in  the  race,  or  place  impediments  in  tlieir  pi^  we  Ti<^te  the 
w  of  comity,  and  do  wrong  to  society  and  to  onrselTes. 
The  condition  of  the  niral  population  thron|^  the  long  centuries  of  the 
i8t-«their  status  as  related  to  the  goreming  and  professional  dssses  ■'  hss 
)en  one  of  aclcnowledged  inferiority  and  tame  submission  to  wrong. 
Legalised  aristocratic  pritilege,  with  %hp  ignonmoe  of  the  industrial  and 
iperior  education  and  intelligence  of  other  olssiss,  ware  the  principal  agents 
I  perpetuating  that  state  of  society. 

Knowledge  Is  power,  and  it  ii  asking  too  much  to  require  superior  intelli« 
ence  to  forego  the  position  that  intelligence  gives. 

The  ignorance  and  ready  submiision  of  the  rural  dass  to  the  behests  of 

rofessional  pride  and  dictation,  was  proverbial,  and  for  centuries  thcgr 

»rcely  revolted  at  the  daim  of  their  superiors^  that  the  laborer  should  trust 

s  property  in  the  hands  of  his  lawyer,  his  body  in  the  care  of  the  doctor, 

id  his  soul  in  charge  of  the  priest    But  a  new  era  has  dawned  on  this  once 

wn  trodden  class.    A  comprehensive  economy  and  competing  emulation 

9  made  them  self-reliant,  and  taught  them  that  beneath  the  rough  exterior 

the  laborer  there  may  dwell  las  pure  virtue,  as  bright  an  intellect,  as  noble 

tul  as  can  exist  beneath  the  trappings  of  aristocratic  or  professional  pride; 

igh  unpolished  the  diamond  is  still  thefe. 

be  equalising  inflaence  of  our  free  institutions  and  universal  education 
constantly  tended  to  their  elevation. 

le  recent  national  ratification  of  the  principle  of  the  equality  of  all  men 

e  the  law,  is  a  proud  achievement  of  the  age,  a  bright  and  rapid  stride 

3  halting  march  of  human  progress,  placing  sodety  on  an  elevated  stand* 

above  the  fogs  of  prejudice  and  aristocratic  caste,  around  which  the 

ine  of  truth  shall  ever  play. 

ler  the  fostering  influence  of  this  noble  prindple  the  rights  of  all 
are  destined  to  a  more  perfect  recognition,  a  more  fhli  appredatioUf 
vnyof  the  errors  of  the  past  are  destined  to  disappear  before  its  benign 
?e. 

t  is  hard  for  the  leopard  to  cbangs  his  spots,  or  the  Ethiopian  his  skint 
)f  thinking  indulged  in  for  ages,  customs  sanctioned  by  generations 
pinions  almost  as  old  as  time,  cannot  be  banished  at  once,  or  obliteT' 
n  by  argument  or  reason,  however  absurd  in  character.    ThA'w«ia\»% 
t  of  time  aided  by  the  general  dissemination  of  mteWigiesnCe  oua.  t^oftib 
9  the  aocaned  spot^the  long  standing  claloi  ot  lYi^  \Biei\oifSX:)  Q*^ 


The  bnon  of  a  common  educalion  is  dow  ooncodcd  to  be  the  right  of  Hi, 
DDt  a  higber  education  for  the  iada^trlttl  clotaeB  ia  denounced  by  thousuid^ 
and  even  by  professional  educated  men.  It  ia  Kaid  to  b«  inappropriate,  udm- 
cesBary,  and  that  efforts  in  tiat  direction  will  proyc  disgraceful  failarea;  tlut 
endowments  uf  auch  institutions  will  prove  worse  than  a  waste  of  the  fundi 
which  sbciuld  lisTe  been  added  to  those  of  classical  schools. 

Such  utteriiDceii  should  btiatcr  the  lips  of  any  intelligent  person  that  otloi 
them  i  they  are  opposed  to  the  spirit  and  genius  of  the  age.  Such  penuoi 
ue  gtoTeling  among  the  fogs  of  prtjudicc,  far  behind  and  unworthy  the  itj 
in  which  tbej  live. 

The  prusident  of  a  classical  college  in  a  recent  lecture  on  classical  edoca- 
tioQ,  said  his  collage  was  deaigned  to  educate  and  form  leaders  in  society ;  tn 
idea  that  smacks  strongly  of  aristocratic  rule.  The  industrial  class  wiib  ta 
arc  now  too  intelligent  to  longer  yield  to  the  demands  of  a  privileged  clta, 
nhetbcr  that  class  carry  fetters  for  the  slave  or  the  claims  of  prafeasiowl 
superiority.  Our  people  have  achieved  a  position  in  advance  of  all  UImo 
who  have  preceded.  Ho  others  have  enjoyed  such  educational  adrandgn 
BO  cheap  and  general  diffusion  of  literature  and  intelligence.  This  diSadOR 
of  knowledge  and  elevation  of  tlio  mosses  is  the  growth  of  modern  ideas,  t 
development  of  modem  philosophy,  the  legilimato  outgrowth  of  that  lens 
and  comprehensive  sentence,  "Do  unto  others  as  you  wonld  that  othcti 
should  do  unto  you,"  tn  axiom  that  levels  all  distinction,  that  etrikes  III* 
fetter  from  the  slave  and  the  rod  from  the  hand  of  the  oppressor,  and  "ill  ' 
ovenlually  wipe  out  that  ayttcm  of  ediicution  tliut  selects  aud  trains  afcntijr  , 
leaders  and  the  masses  for  followers.  That  axiom  will  educate  all  the  peefile,  I 
and  all  the  leaders  wo  need  will  be  spoutaueously  developed.  j 

I  pass  to  notice  some  measures  of  economic  policy  which  I  r^ard  M  of    ' 
vital  importance  to  our  industrial  population.    Whichever  way  we  turn  w» 
find  some  trace  of  the  feudal  vassalage,  exemplified  by  the  world's  hisU«]i 
attaching  to  the  laborer,  the  result  of  law,  custom  or  usage. 

As  agricultufiatB,we  have  drawn  from  a  virgiu  soil,  teeming  with  eiubemt 
fertility,  food  for  the  huugty  millions  of  the  earth,  and  sent  it  along  loi^ 
lines  of  transport,  seeking  a  market.  A  fertile  soil,  of  easy  coltivation  ud 
a  scattered  population,  have  enabled  ua  to  make  this,  to  some  extent,  profit- 
able; but  a  moment's  reflection  must  convince  any  one  that  we  are  selling 
the  realty  nf  our  farms ;  to  use  a  homely  comparison,  "  alway»  taking  out  of 
the  meal-tub  and  never  putting  in,  must  some  time  reach  the  bottom."  Ettf 
taking  from  the  soil  and  returniug  nothing  to  it,  but  sending  all  the  prodiKl 
to  a  foreign  market,  must,  io  the  end,  result  in  ruin. 

It  is  a  nice  and  plausible  theory  that  we  should  buy  our  manufsctiutd 
goods  where  wo  can  buy  the  cheapest,  and  where  wo  buy  there  will  tx  ^' 
market  for  our  produce;  but  this  theory  may  have  its  drawbacks.  If  « 
have  to  pay  transportation  on  our  heavy  agricultural  products  four  thouiso^ 
miles  to  the  European  market,  to  pay  for  the  cheap  goods,  they  may  c^ 
prove  very  cheap  in  tlic  end. 
Men  high  in  poUtica\  ■poa\i.\on  \,A\  m^  ^.^uA^"^^'\Wi  ^\\.\.\ca.l  economy  f 
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qxniea  «  redaction  of  the  price  of  onr  products,  so  they  will  bear  transports' 
tion  to  a  foreign  market ;  that  then  the  commerce  and  trade  will  be  brisk 
and  profitable ;  that  such  reduction  of  price  is  a  necessity  for  the  continuance 
of  the  trade.  And  we  are  also  told  that  policy  is  particularly  applicable  to 
the  Northwestern  States,  and  our  &rmers  are  appealed  to  as  agriculturists, 
that  they  haye  no  interest  in  manufactures  except  to  pull  them  down,  and 
then  buy  goods  made  by  the  cheap  labor  of  £urox>e. 

It  seems  to  me  a  rather  poor  consolation  to  western  farmers,  that  for  the 
purpose  of  aiding  the  importing  merchants  of  the  eastern  cities  to  driye  a 
profitable  trade,  they  must  put  down  the  price  of  their  products  till  they 
will  bear  exportation  at  a  profit,  whatever  that  price  may  be.  As  a  condi- 
tion for  sustaining  this  trade,  the  farmer  must  first  reduce  the  price  of  his 
production,  then  pay  transportation  one-fourth  of  the  distance  round  the 
globe,  and  transportation  and  charges  on  the  goods  receiyed  in  exchange ; 
and  worse  still,  exhaust  and  ruin  the  soil  by  the  destructiye  process  of  send- 
ing all  their  products  for  consumption  in  a  foreign  country. 

It  is  the  old  system  repeated ;  the  interests  of  the  rural  population  must  be 
subseryient  to  the  trading  interest. 

The  policy  here  recommended  was  pursued  by  the  South  Atlantic  States, 
till  the  rich  soil  of  Virginia  and  the  Carolinas  were  turned  out  as  hunting 
grounds  for  the  fox  and  the  wolf,  and  eyery  people  pursuing  a  similar  policy 
has  found  a  like  result.  ^ 

Such  will  be  the  story  of  the  rich  prairie  soil  if  we  continue  as  we  haye 
begun.  Some  future  traveler  will  descant  upon  the  profiigate  policy  which 
changes  the  richest  soil  the  world  has  seen  into  a  barren  waste.  The  soil 
must  be  fed  or  it  will  cease  to  yield  its  fruits. 

Manures  are  made  where  the  products  are  consumed,  and  if  ours  are  con- 
sumed in  England,  English  soil  will  grow  fat  at  the  expense  of  ours,  as  it 
has  done  to  some  extent  already. 

We  need  diversified  labor,  diversified  pursuits.  That  people,  whose  indus- 
try is  the  most  diversified,  is  the  most  independent,  the  most  wealthy  and 
prosperous.  We  need  the  mechanic  and  manufacturer  alongside  the  farmer, 
aiding  and  building  up  each  other,  and  any  policy  that  puts  off  the  day  that 
consummates  that  object,  is  opposed  to  the  true  interest  of  the  west.  Such 
diversified  industry  is  the  normal  requisite  of  a  successful  people.  A  purely 
agricultural  people  ever  haye  been  and  ever  will  be,  in  the  final  result,  poor. 
It  requires  no  great  exercise  of  intellectual  acumen  to  discern  the  fact  that  the 
nearer  the  farmer  and  manufacturer  are  to  each  other,  the  more  readily  they 
can  exchange  their  respective  products,  and  the  cheaper  they  will  be  to  each. 
If  they  are  thousands  of  miles  separated,  the  cost  of  transportation  must  be 
added  to  the  original  cost,  increasing  the  price  that  much,  which  is  really 
jast  so  much  loss  to  the  world.  But  it  is  said  the  carrying  trade  is  com- 
tuerce,  and  commerce  is  a  national  as  well  as  a  private  interest.  Exchange 
of  production  when  necessary  is  beneficial,  when  not  necessary  it  \&  \ic)\>  \^\i^- 
^cial,  but  is  really  a  loss;  and  if  the  producer  and  couBMniei  'w^i^  ^-^vj^ 
txear  each  other,  extended  commerce  would  be  unnecessary. 
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If  yoU  flepirale  the  industries  for  the  purpose  of  making  commcice,  yoa 
tnay  as  well  haul  your  produce  up  the  hill  and  down  again  in  tlie  track  oS 
J'ftUtaff'a  troopa,  which  performance  ifl  a  Very  fair  eicmplification  of  tlie  op- 
{waing  policy. 

Much  of  the  foreign  commerce  of  the  country  ia  detrimental  rathot  thin 
beneficial.  It  can  liardly  bo  profitable  to  ship  heavy,  bulky  produce,  Biakiog 
the  circuit  of  the  markets  of  the  world,  which,  when  finally  sold,  must  U 
sold  in  competition  with  like  products  raised  ou  tbe  spot  and  paying  no 
transportation.  It  fares  oo  better  for  its  long  and  cosily  carriage,  bat  It 
generally  of  less  value  from  its  long  journey  on  shipboard ;  thus  they  com- 
pete under  circntn stances  detidcdly  disadvantageoas.  And  much  that  is  «■ 
tamed  in  payment  for  these  hard  earned  products  is  the  fashionable  follia 
and  froths  of  London  and  Parisian  fksliiana,  which,  if  sunk  lo  mid  oceai^ 
would  be  no  loss  to  the  world. 

It  is  a  mockery  of  justice  and  an  insutt  to  common  sense  to  gnard  iritli 
technicalities,  to  abstrusely  mystify  the  question  at  issue  ;  to  allow  it  to  Iw 
carried  through  all  the  courts,  however  small  the  amount,  under  the  preWw 
of  protecting  the  rights  of  partita  until  you  protect  them  to  death.  To  id- 
minister  simple  justice,  lu  ordinary  cases,  needs  no  complicated  foniu,  m 
learned  disquisitions,  no  costly  inTCBtigntion  j  plaiu,  common  Kiise  ii 
beil  gtiide  and  beat  referee. 

If  two  individuals  cftnnot  settle  their  diScrencea,  let  three  fellom  si 
them,  under  prescribed  forms,  plain,  simple  and  flnal.  Uaving  named  sonn 
of  the  ddtiea  society  owes  the  individual,  let  us  inquire  how  the;  are 
under  existing  institutions.  If  we  could  divest  our  minds  of  pre-coneciTed 
opinions ;  if  we  could  place  ourselves  as  pioneers  at  the  formation  of  siKieij, 
aiming  to  establish  plain,  simple  and  effective  rules  that  should  subserre  1b> 
best  interest  of  all,  we  could  but  regard  the  present  complicated,  espeniin 
and  laggnrd  system  of  meting  out  justice,  as  more  venerable  from  age  tliui 
use,  and  as  subserving  the  purposes  of  the  legal  professiou  better  than  thit 
ol  tUo  masses  of  the  people. 

No  one  denies  the  correctness  of  its  principles  embodied  in  the  commm 
law.  Black^tone,  Story,  and  the  long  list  of  able  exponents  of  the  abstno 
principles  of  right  and  justice,  elucidate  and  define  axioms  as  immutable  ud 
eternal  as  justice  itself.  But  the  machinery  by  which  these  axioms  arc 
plied,  the  forma  and  technicalities  of  the  law,  the  long  and  vexatious  ddsf, 
and  the  enormous  expense,  render  the  whole  system  partial,  oppreasire 
powerU'^ts  for  good. 

An  amount  of  one  or  two  hundred  dollars  had  better  be  abandoned  thii 
contested  io  a  court  of  record ;  ami  even  a  claim  of  five  hundred  or  one  I 
sand  dollars  will  not  pay  expenses  if  it  has  to  be  rescued  from  the  handi  of 
n  determined  opponent.  Our  laws  allow  (very  absurdly)  contests  for  tta 
smallest  amounts  to  be  carried  through  nil  the  courts,  as  if  it  was  the  ri\^tiS 
to  make  busiucsiifor  bar  and  court,  regardless  of  the  cost,  trouble  and  iDimy-  _ 
■Dce  of  the  parties,  jurotaand  ■wit,Tiessic»\irt\*i  %We  tUe  party  with  tholoof  _ 
est  purse  the  advantage,    tkit  coatoS  ^mssioti.  o\.  oox  lino^'S.  vm^  !■  ^ 
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ly  many  times  the  amoont  abjudicated.  A  oontej^  for  an  amount  of 
equently  accumulates  a  bill  of  costs  of  one  to  two  hundred  dollars — 
Ave  of  counsel  fees. 

ire  seems  a  disposition  to  disregard  the  interest  of  parties  with  wit- 
(,  who  are  frequently  compelled  to  dance  attendance  at  the  county  seat 
g  an  entire  session,  only  to  find  their  case  laid  oyer  for  future  action, 
brought  to  trial,  it  is  only  after  days  or  weeks  of  expensive  waiting, 
should  the  interest  and  convenience  of  the  court  ajid  bar  be  regarded  « 
more  consequence  than  that  of  the  whole  people? 
)se  who  have  been  forced  to  these  acts  of  feudal  fealty,  whether  as  par- 
urors  or  witnesses,  to  leave  home,  family  and  business,  and  await  the 
action  of  the  court,  while  its  august  dignity  is  engaged  in  adjudicating 
ippeal  from  a  justice^s  court,  can  appreciate  my  argument.  But  even 
nnoyance  might  be  borne,  if  by  it  parties  were  sure  of  prompt  redress 
leir  wrongs;  but  here  the  proverbial,  ** law's. delay,"  blasts  the  fond 
of  the  expectant  client  ^  J  ';.. 

B  poor  man  has  been  wronged,  and  with  aMdjjpk.Sp^dence  appeals  to 
)ourt  he  has  ever  been  taught  to  reverence*  fiffiVpt^S  expense,  abridg- 
il  the  luxuries  and  many  of  the  nccessaiias  <nM^^  he  collects  the 
I  to  meet  his  expenses  while  he  waits  at.tfinttreshold  in  sight  of  the 
ial  ermine  for  the  decree  that  shall  give  him  his  own.  Days  and  weeks 
his  money  is  wasted  and  his  heart  sinks  within  him  as  he  learns  that, 
otion  of  his  rich  opponent,  his  case  is  carried  over  to  the  next  term, 
hopeful  and  conscious  of  the  justness  of  his  case,  he  robs  his  fiimily  of 
comfortS'to  save  the  means  to  again  appeal  to  the  courts  of  his  country, 
ain  he  waits,  term  after  term,  wasting  the  means  his  family  needs,  and 
I  he  finally  recovers  a  judgment,  after  expending  several  times  the 
LDt,  his  richer  opponent  appeals  to  a  higher  and  more  expensive  tribu- 
Unable  to  pursue  it  farther,  he  seeks  in  bankruptcy  a  protection  from 
persecutions  of  tho  sheriff^  and  a  chance  to  care  for  his  family  at  home, 
is  DO  fancy  sketch.  It  is  the  legitimate,  and  frequently  the  actual,  re- 
yf  the  operation  of  the  law  in  this  boasted  land  of  equal  protection.  It 
;he  boast  of  some  of  the  ancients  that  the  rich  and  poor  were  alike  pro- 
i  by  the  judicial  ermine.  It  is  not  so  in  this  land  of  freedom.  What 
ce  has  the  poor  and  honest  litigant  in  a  contest  with  a  rich  scoundrel  or 
ess  corporation,  when  the  smallest  amount  can  be  carried  through  all 
ourts — appealed,  remanded,  new  trials  granted,  and  so  on,  through  all 
hanges  that  a  long  purse  can  play  on  the  complicated  judicial  machinery, 
the  costs  consume  an  ordinary  fortune,  and  none  but  the  wealthy  can 
I  the  drain? 

makes  no  difference,  practically,  whether  you  deny  a  certain  class  a 
dy  for  their  wrongs  by  legal  prohibition,  or  make  your  courts  so  expen- 
that  they  cannot  meet  the  expense.    In  either  case  their  wrongs  must  go 
dressed.    It  is  claimed  that  all  this  expensive  machinery  is  neceflBKrj  Vci. 
r  to  a  full  understanding  of  the  case,  and  a  correct  appVicationoL  ot  ^^ 
and  Yfithout  it  cases  might  Ml  to  get  a  strictly  legal  declaiOTi.    \i  ^^ 
still  the  resalt  is  not  worth  the  coat.    If,  by  carrying  e^ery  c»ib©  V>  ^^ 


court  of  last  resort,  and  the  chief  justice  was  endowed  with  onmiscienoeill 
infinite  intelligence,  so  that  every  decision  should  have  all  the  inftUibilKf 
ever  ascribed  to  the  edicts  of  the  Pope,  still  the  result  would  not  pay.  5i 
amount  of  sophistry  can  convince  any  rational  man  that  a  judgment,  hot* 
ever  pure  and  well  backed  by  legal  lore,  that  gives  him  one  hundred  doUia 
at  an  expense  of  three  hundred,  is  any  protection  against  the  wrong  doerir 
any  benefit  to  him. 

The  law  poorly  answers  the  purpose  of  redressing  the  wrongs  of  individaA 
and  if  it  was  made  to  enrich  the  legal  profession  at  the  expense  of  thepM- 
pie,  it  could  hardly  have  been  more  adroitly  fashioned  for  that  purpose,  f) 
the  people  it  is  but  an  ignisfatwiSy  that  fiatters  but  to  deceive,  that  Inrei  W 
to  destroy.    I  will  offer  a  few  suggestions  as  to  a  remedy : 

I  would  commence  reform  (as  all  reform  must  be  g^dual)  by  revising n^ 
extending  the  jurisdiction  of  the  lower  courts,  making  their  action  finil,iiA 
thus  stopping  nine-tenths  of  the  business  now  sent  to  the  higher  cfM 
This  will  relieve  the  industrial  class  from  nearly  all  the  participation  is  Ai 
expensive,  vexatious  and  unnecessary  attendance  on  the  high  courta 

I  would  establish  a  local  court  in  each  town,  precind,  or  ward,  with  jiv  ■, 
diction  over  cases  amounting  to  one  thousand  dollars.    I  would  nuki^ 
strictly  a  court  of  equity  and  allow  no  appeal  from  its  decisions ;  gioA^ 
proceedings  with  all  proper  provisions  for  the  protection  of  parties.   Ut>L{ 

matters  in  dispute  bo  promptly  and  cheaply  adjudicated  and  forever  settle! 
Let  it  be  virtually  au  enforced  arbitration,  where  all  contests  shall  bt  wu'.^ 
in  the  embryo. 

Such  a  court,  divested  of  those  technicalities,  which  only  bcwil'ier  ^ 
courts  and  juries,  will  seldom  do  great  injustice.    A  better  jury  can  be  fouj' 
in  each  town  than  at  the  county  seat,  where  professional  jurors  congrcg»lt  \ 
The  parties  and  witnesses  will  l)e  among  their  neighbors,  where  thcT»B,' 
well  known  and  projxTly  appreciated.     The  merits  of  any  case  will  beb*  » 
ter  understood  where  the  occurrence  takes  place,  and  the  cost  will  iK'tri^i^^ 
What  is  recovered  will  be  net  gain,  and  not  swallowed  up  in  costs,  as  in  til 
higher  courts.     But,  better  still,  the  decision  will  be  prompt,  decisive  C^ 
final — no  vexatious  delay,  no  interminable  litigation,  eating  up  the  subatii* 
and  bankrupting  the  parties,  and  if  the  parties  do  not  get  full  justice,  t***' 
will  not  be  enough  left  to  pay  tor  changing  into  a  higher  court,  where  e^*?' 
dollar  recovered  will  cost  from  two  to  ten.  ; 

It  may  be  objected  that  these  courts  and  juries  will  not  be  learnc:!  in-^i 
law,  and  cannot  nicely  (iiscriminate  on  all  legal  points.    To  this  I  will""^*  '' 
that  they  will  know  what  is  right,  and  justice  is  better  than  law.    N«^^ 
bors  and  companions  of  the  parties,  they  can,  more  fully  tlinn  .stmnrrers,  p* 
prehend  the  case,  and  do  to  others  as  they  would  have  and  may  expect  oc*'' 
to  do  to  them. 

The  settlement  of  all  difficulties  by  such  domestic  courts  will  soon  e^*  "= 
Jish  plain  and  s\mp\e  twYca  ui  '^iocvivXmt^.    "^Iv^^t  books,  em)>racing  tvrs**.  ^^ ' 
and  j)ractical  axioms,  wiW  sov)XvV>e\)io(\\\c,^<i\iAA>iVit«i\si^^TvfeQ^v^^ 
studies  in  our   common  i\\iv\  \vv^\i^x  ^tVooX'^,   "W^  ^Q>^<i  ^R^ws^^«^' 
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eated  lo  their  position.  When  that  time  arrives  the  world  will  look 
t  to  the  present  system  of  judicial  practice  as  the  Protestant  church  looks 
k  to  the  sale  of  indulgences  by  the  Pope. 

ut  another  vital  consideration  is,  that  the  rich  and  poor  will  be  placed  on 
OS  of  equality  before  the  law.  The  trifling  cost  will  not  be  a  bar  to  any 
ion  seeking  redress  for  his  wrongs,  while  the  rich  man  or  corporation  will 
3  to  abide  the  result  without  appeal ;  no  dragging  the  poor  opponent 
mgh  the  fatal  labyrinth  of  interminable  litigation,  but  both  alike  must 
xdt  to  the  decision  of  their  peers.  A  glorious  boon  which  will  in  the 
je,  as  it  should  have  done  in  the  past,  save  many^a  fortune,  and  many  a 
py  home  from  desolation  and  ruin  1  And  this  will  be  accomplished  at 
e — parties  and  jurors  and  witnesses  will  not  be  forced  to  leave  their 
ness  and  dance  attendance  at  the  county  seat  for  weeks  at  each  term  of 
"t — an  expensive,  vexatious  and  unbearable  annoyance. 
tie  Mormons  of  Utah  have  no  litigations,  but  settle  all  differences  by  re- 
xig  them  to  the  brethren.  The  bishops,  who  are  more  judicial  than 
itly  in  their  offices,  summon  a  number  of  the  brethren,  who  call  the  par- 
^nd  witnesses  before  them,  hear  the  case  and  decide  it,  which  decision 
laU  Justice  is  said  to  be  fairly  administered,  and  to  the  satisfaction  of 
arties,  and  that  without  delay,  and  with  little  time  and  expense. 

all  minor  matters  of  dispute  were  thus  settled  with  us,  and  there  is  no 
>xi  why  they  cannot  be,  it  would  save  an  immense  amount  of  time,  and 
tion,  and  million^  of  expense.  It  would  prevent  long  continued  quarrels, 
itiake  men  better  citizens  and  neighbors. 

Know  of  no  good  argument  in  favor  of  the  present  system  of  litigation, 
pt  it  be  to  gratify  the  malicious  spite  of  the  parties  toward  each  other, 
the  resulting  benefit  to  the  legal  profession.  The  first,  certainly,  is  not 
ighty  argument,  and  the  second  will  do  to  place  by  the  side  of  the  first. 
though  the  proposed  reform  will  lessen  largely  the  business  of  the  bar, 

can  hardly  believe  an  honorable  lawyer  .will  object  to  it.  They  certainly 
tt  not  to  wish  men  to  quarrel,  merely  to  give  them  employment,  and  to 

unnecessary  litigation  merely  for  a  fee.    The  courts  and  members  of  the 
irill  be  elevated  and  dignified  by  the  change.     Only  questions  of  grave 
irtance  will  come  before  them,  and  they  will  have  time  for  deliberation. 
true  some  of  the  members  of  the  bar  will  be  forced  to  follow  other  call- 
and  that  change  will  probably  be  beneficial  to  the  country, 
lat  they  will  yield  the  point  without  a  struggle  can  hardly  be  expected, 
legal  fraternity  have  occupied  the  royal  road  to  social  and  political  dis- 
iion  and  pecuniary  success.    They  have  made  the  law  and  administered 
law,  and  have  done  both  in  the  interest  of  that  calling,  and  their  fees 
'  been  enormous  compared  with  the  earnings  of  the  laboring  class.     And 
they  are  not  to  blame.    It  is  asking  too  much  of  human  nature  to  refuse 
9U  so  valuable  and  so  freely  tendered.    It  is  the  fault  of  the  industrial 
'    That  class  that  does  not  respect  themselves  will  not  be  xes^^cV.^^. 
^  Who  do  not  claim  their  rights  will  find  them  monopoVized  b^  ot\i%t%, 
h^contest  for  position  BDd  privilege.    As  the  "  farmet  pa^a  lot  %a\J*' 
k^nstitutee  a  large  majority  of  the  body  politic,  if  be  canAeA^eiitY 


The  diftadon  of  iDtelligeDce  ajnoug  the  ran)  mBwes,  aroiuli 
senBe  of  their  condition  and  relation  to  the  profesBional  and  privil 
has  made  them  the  great  agent  in  the  world's  pr<^ee8  and  tefi 
chimedeon  lever  that  moves  the  world.  It  has  already  broken  I 
political  tyranny  and  ecclesiastical  domination.  And  it  now 
cheapen  and  reform  the  administration  of  justice.  When  aroni 
IB  irresistible,  and,  like  n  giant  awakened  from  his  alombers,  vha 
must  be  done. 

I  earnestly  commend  the  sabject  to  spedal  attention,  as  a  lefoi 
by  every  conriderat ion  of  hamanity,  justice,  policy  and  econom; 

The  flitnre  physical  and  social  well  being  of  ont  people  is  a 
may  well  elicit  anxions  inqniry.  What  is  to  be  the  effect  of  the 
fusion  of  knowledge,  acquisition  of  wealth,  the  comforts,  elegoi 
and  refinements  of  modern  society  ?  Will  indulgence  in  loxnrit 
of  old,  sap  the  physical  health,  deprave  the  morals,  and  effemintb 
the  raceT  Or,  is  it  posriblo  to  comUne  hardy,  vigorous  health, 
ners,  pure  morality,  and  rigid  indcstry  and  economy,  with  the 
refinement  and  luinry  of  modem  civilization  T 

All  the  ancient  nations  are  said  to  have  been  niined  by  wesHh 
Greece  fell  before  the  vigor  of  yontbfbl  Rome,  and  Rome  in  ti 
liched  by  her  conquests  and  bad  become  wealthy  and  effeminate 
the  hardy  hordes  from  the  northern  forests. 

Some  think  they  already  see  marks  of  deterioration  and  indies 
clining  race  in  onr  own  country.  Statistics  show  that  the  nativ 
of  Mnasnrhiifipf.U  nm  ilprrpnsinw — Ihf  rlMit-hn  pxfppfl  fhe  hirt.h»li 


397 

• 

les,  profligate  ezpenditores,  a  looseness  of  morals  which  haye  ever  been  the  ^ 
ne  of  wealthy,  aristocratic  life,  we  shall  not  gain  by  the  change. 
The  unhealthy  condition  sarrounding  the  people  of  onr  cities  and  popu- 
18  towns,  with  their  improper  habits,  intemperance  and  profligacy,  would 
time  exterminate  them  if  they  did  not  receive  firesh  accessions  of  healthy 
pulation  from  the  country — and  the  country  population  are  too  prone  to  un- 
ite their  city  cousins.  Fashions,  unhealthful,  inconyenient  and  expensive, 
fcde  purposely  to  show  that  the  wearer  cannot  labor,  and  designed  to  make 
bor  disreputable,  are  almost  as  prevalent  in  the  country  as  the  dty.  But 
)hion  is  inexorable,  and  few  can  resist  the  tyrant.  I  would  that  a  yearly 
Dgress  was  held  at  Washington  to  agree  upon  fiEtshion  for  the  year ;  such  as 
e  simple,  healthful,  economical  and  adapted  to  plain  republican  institutions, 
d  then  cut  loose  from  those  derived  from  the  courtezans  of  Paris — ^the  off- 
oots  of  monarchy,  unsuited  to  our  condition  and  a  disgrace  and  shame  to 
or  people. 

There  is  a  strong  tendency  with  our  young  men  to  float  off  to  the  city, 
red  by  a  fancied  gentility  in  which  they  can  participate,  and  which  they 
ar  will  not  be  found  at  home. 

This  IB  a  great  mistake.  Nine-tenths  of  them  fliil  in  business,  become  in- 
mperate  or  fall  victims  to  other  vices.  **  Man  made  the  town,  Gk>d  made  the 
imtry.*'  Yet  there  are  errors  in  our  system  of  education,  religious  teaching 
d  social  customs,  that  tend  to  produce  this  result  Our  country  customs  em- 
ice  too  few  literary  exercises,  and  social  recreations :  too  little  amusements. 
The  religious  world  have  generally  made  a  very  grave  mistake  in  forbid- 
3g  all  exhilarating  amusement ;  the  youthful  nature  craves  it  as  certainly 
their  food,  and  it  is  almost  as  necessary,  and  under  equal  restraint  is  no 
»re  sinful.  8nch  prohibition  drives  the  ardent  youth  to  the  town  for  that 
iitement  denied  at  home ;  there  he  frequently  meets  and  yields  to  tempta- 
ns  which  prove  his  ruin  and  those  who  denied  him  pleasan^  rational 
usement  at  home  are  responsible  for  the  result 

Vf  ake  home  pleasant  and  you  soon  will  be  attached  to  home.  The  lyceums, 
i  social  meetings,  where  the  old  and  young  meet  together,  mutually  chas- 
ting  and  enlivening  each  other,  are  among  the  needed  institutions  in  every 
^hborhood.  Every  neighborhood  should  have  a  hall  expressly  for  social 
;hering^  ami  cheerful,  enlivening  amusement.  The  agricultural,  mechani- 
and  laboring  population  require  it  more  than  any  other.  The  ceaseless 
ily  toil,  repeated  day  by  day,  to  eat,  to  sleep,  to  toil,  without  a  cheerful 
tndor  relaxation,  is  more  than  man  can  bear  uninjured ;  such  amusemnnt  is 
i  best  protection  against  intemperance  and  other  indulgences  so  prevalent, 

i  which  need  the  anathemas  oftener  hurled  against  acts  comparatively 
'mless. 

The  indulgence  in  stimulants  or  narcotics  of  any  kind,  or  in  any  amount, 

I  which  is  so  universal  at  the  present  time,  cannot  be  too  severely  con- 

aned.  It  leads  directly,  if  not  surely  to  intemperance;  it  perverts  the  taste, 

louds  the  mind,  taints  the  breath,  poisons  the  secretions,  and  de^^d^  VXi<& 

a  in  his  own  estimation,  if  not  in  that  of  others.    Would  lYiaX  o\«  tmi^ 

mlation  would  preserve  their  persona  free  from  Buc\i  coiitamiiiatVoTi,  XXi'^X. 
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a  tainted  breath  should  not  mingle  with  the  sweet  odor  from  the  flowers  ud 
fruits  they  rear ! 

The  agriculturist  and  horticulturist  should  in  moral  and  physical  puritj 
rival  the  beauties  of  nature's  brightest  scenes. 

Those  scenes  are  purifying  and  refining  in  their  influence,  and  should  not  be 
marred  and  disfigured  by  the  impurity  of  the  cultivator. 

No  pursuit  is  more  quiet,  more  in  unison  with  nature,  and  none  where  more 
true  enjoyment  can  be  found.  It  is  exempt  from  the  anxiety  and  pertorbft- 
tion  of  the  merchant  and  speculator.  The  agriculturist  never  watch«  with 
throbbing  brow  and  feverish  anxiety  the  rise  and  fall  of  stocks,  the  fidloieor 
success  of  gambling  ventures ;  but  pursues  the  even  tenor  of  his  way  tssoied 
that  seed  time  and  harvest  will  not  fail  him. 

The  more  pure  and  virtuous  the  mind,  the  higher  and  more  perfect  the  ap- 
preciation of  nature's  choicest  beauties.  The  retired  merchant,  the  millioii* 
aire,  the  denizen  of  eity  life  who,  through  the  year  of  anxious  toil,  wlule  ac- 
cumulating his  wealth,  has  ever  cast  an  anxious  glance  to  the  anticipated 
future  when  he  should  retire  from  the  turmoil  of  business  and  the  ceaseles 
cent,  per  cent,  of  daily  anxiety,  to  breathe  the  free  country  air  and  rerel  io 
the  pleasures  of  rural  life.  But,  ah,  too  often  when  the  coveted  goal  is 
reached,  he  finds,  too  late,  that  corroding  care  has  palsied  the  feelings  and 
perverted  the  taste  I  The  keen  appreciation  of  nature's  sylvan  beauties  whicb 
shed  such  a  halo  of  joy  around  his  youth,  comes  not  back  to  the  dwarfed  and 
cankered  soul  that  has  given  a  life- worship  at  the  shrine  of  mammon. 

Irrevocable  fate  has  decreed  that  as  a  man  lives  so  shall  he  die.  The  mini 
that  for  a  life  time  has  feasted  on  the  follies  of  fashion,  and  delights  of  tbe 
gourmand  and  epicure,  and  sat  late  at  the  wine  cup,  no  nobler  sentiment,  no 
higher  aspiration  can  awaken  his  sensibilities  ;  he  must  feast  on  his  fornwr 
follies  until  the  smallest  infinitesimal  spark  of  immortality  seeks  its  future 
resting  pljicc. 

But  far  different  is  the  noble  form,  clear  intellect,  tbe  delicate  sensibilities 
of  the  hardy  son  of  toil,  who,  in  the  words  of  the  apostle,  can  present  h:5 
body  a  pure  and  acceptable  sacrifice,  whose  brain  is  not  pickled  in  alcobo:. 
lips  cankerous  from  use  of  the  filthy  meerschaum,  whose  breath  is  not  k-^^ 
lent  of  beer,  alcohol,  and  loaded  with  efiluvia  from  ulcerated  lungs  and  dis- 
eased liver,  but  whose  every  faculty  is  preserved  by  strict  temperance  in  tbe 
condition  God  gave  them  ;  whose  breath  is  as  pure  as  an  infant's  breathingi'D 
flowers,  whose  every  taste  and  sensibility  by  appropriate  use  have  been  pre- 
served in  their  pristine  power  and  purity  ;  gratifying  every  taste  and  passion 
to  any  extent  that  does  not  interfere  with  the  demands  and  requirements  ol 
every  other,  he  preserves  his  manhood  intact. 

Deriving  his  support  and  rewards  of  his  labor  direct  from  the  hand  i^i 
Providence,  and  living  in  close  contact  with  the  grandeur  and  beauty  ot  ^' 
ture's  handiwork,  seeing  the  imprint  of  divine  intelligence  on  every  leafaaJ 
breathing  from  every  flower,  he  can  but  be  devout. 

Old  age  to  such  a  man  comes  noX.  \n\\\\  disease  and  pain,  and  with  dwari!^ 
and  dying  sonsihiWtics,  Amt  \\\a  ^a.ci\3\\Ae?>  V>e.e.Qm<i  \i\\'^\.^\  ^^^Tsxore  bigfalJ 
appreciative  us  he  ax>proivc\ica  ^\\<i  \m\siox^^\. 
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Were  snch  the  character  and  such  the  lifcliyed  by  the  rural  population,  our 
political  economists  would  have  no  reason  to  speculate  on  the  decline  and  ex- 
tinction of  the  race.  A  higher  and  more  glorious  destiny  would  await  them 
class  legislation  and  class  privilege  would  disappear  before  their  intelligence, 
and  a  more  perfect  intellectual,  physical  and  moral  man  would  conyert  our 
country  into  a  modem  Eden. 

DI80IT8SION. 

Lawbenob — ^In  many  reepects  the  west  is  ahead  of  the  east ;  in 
others  behind,  and  for  one,  in  legal  reform.  Thirteen  years  ago 
it  was  proposed  in  our  legislature,  and  only  one  man  of  all  the 
lawyers  there  was  willing  to  look  into  it.  A  man  in  this  State 
cannot  sue  me  for  $120  wages  before  a  justice  of  the  peace.  He 
must  go  into  court  and  employ  a  lawyer. 

Baldwin — There  have  been  propositions  before  the  two  last 
legislatures  to  extend  the  jurisdiction  of  a  justice  of  the  peace 
even  as  high  as  $500. 

Adjourned. 


Thursday  MoBNiNa,  February  24 — 9  o'clock. 

Messrs.  Galusha,  Moss  and  Church  were  appointed  the  com- 
mittee under  Mr.  Galusha's  resolutions. 

Pbof.  Shattuok,  of  the  Industrial  University,  repeated  his  lec- 
ture on  Drainage,  which  was  succeeded  by  the  following  discus- 
sion: 

Knapp — Thought  drainage  in  Bock  county,  Wisconsin,  and  in 
the  northern  part  of  this  county  would  be  a  damage.  Would 
you  drain  in  Kansas  where  the  heat  is  120^  and  the  rain  fall  25 
inches  ? 

Shattuok — I  would  drain  in  some  cases  to  check  evaporation. 
These  are  exceptional  cases. 

Knapp — It  will  do  to  drain  in  a  clay  subsoil.  It  would  not  do 
here,  nor  north. 

Lawbbnce — Every  foot  of  the  country  here,  except  along  the 
river,  will  be  beuefited  by  drainage.  My  farm  is  on  rolling  prai- 
rie, underlain  by  red  clay.  .1867  or  1858  was  very  wet  and  hot. 
Oats  were  killed  dead,  so  that  I  did  not  have  a  pint  on  twenty 
acres — simply  from  lack  of  drainage.  There  is  a  good  deal  of 
land  here  and  in  Wisconsin  that  will  pay  for  draitimg. 

QtM,v8HA — I  differ  with  the  gentleman  from  ^\%^OTi«vii  Vx^  ^^^ 
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believing  that  no  conaiderabU  portion  of  this  part  of  the  Slate 
neede  drainage,  I  mole-drained  land  on  my  old  place  in  Kemjail 
conntj,  where  tha  Bobaoil  waa  so  tenacious  that  we  could  talk 
forty  rods  through  the  drains.  There  is  an  impervioaB  ckj 
under  the  Boil  on  the  coal  tielde  that  must  be  drained. 
Adjourned. 


Tkursdat  Afteenw>n — 2  P.  M. 

Jadge  L.  W.  L^wbenoe,  of  Belvidere,  one  of  the  trost^et  of 
the  Unirerflity,  read  a  paper  on  Mannree.     [Not  received.] 

DISCUSSION. 

Cahoon — I  spread  dry  straw  fonr  to  six  inches  thick  on  a  tnei- 
dow  just  after  cutting.  It  was  a  dry  season,  yet  the  meadow  grew 
a  foot  of  grass  tbat  fall,  and  seemed  improved  the  next  year. 

Fitch — I  manured  from  an  early  day  with  rotten  etraw  »nd 
manure  of  cattle  and  sheep.  I  left  my  farm  six  years  ago.  The 
man  who  followed  me  got  some  great  crops,  but  has  not  attended 
to  manuring ;  and  the  farm  ie  now  failing.  It  is  better  and  easier 
to  keep  up  a  farm.  Don't  raise  grain  entirely,  or  you  will  come 
to  misery,  as  many  of  oar  farmers  have  done. 

Chdboe — Is  there  any  experience  in  applying  straw  in  the 
spring  t 

Cahooh — I  think  it  bad  to  put  on  straw  before  corn. 

Lawbehos — The  straw  must  be  tarned  under  iu  the  fall,  or  it 
won't  rot.    Then  it  both  warms  and  noddrdruns  the  land 

Fitch — It  will  do  to  plow  in  straw  in  the  spring,  but  the  oom 
looks  poor  until  late  in  the  season  ;  then  it  grows  better. 

Wilcox — A  neighbor  of  mine  put  straw  on  an  exhausted  field, 
and  plowed  it  in  the  fall,  and  raised  a  good  crop.  He  put  SDO 
sheep  on  a  field  of  fifty>Uiree  acres  that  bad  been  seven  yeui 
cropped,  and  was  much  ezbaoBted,  for  three  years,  then  plowed 
deeply,  and  raised  the  best  crop  of  wheat  in  the  neighborhood— 
800  bushels ;  weighing  fifty-seven  or  fifty-eight  pounds  to  the 
bushel.  By  using  a  large  amonnt  of  etraw  a  wagon  load  of  lU- 
Dure  can  be  made  to  a  sheep  annually. 

Cdnninuham — My  practice  is  to  stack  my  straw  well,  aod  to 
keep  cattle  enough  to  woik  07«i:  the  straw  during  the  winter.  I 
bed  the  cattle  in  the  bam  jwti  liiiottiu^X'j  ■wS.'Cq.  \"t.  vtro  <»  »hi« 
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times  a  week ;  also  with  com  stalks.  I  keep  the  cows  in  the 
yard  through  the  summer ;  draw  oat  the  mannre  thns  made  in 
the  fall  and  plow  it  under — the  depth  is  not  material.  I  never 
could  get  manure  enough.  People  say  they  can't  afford  to  keep 
cattle.  They  can't  afford  to  do  without  them.  Oiover  is  a  good 
manure  plowed  under  the  second  summer. 

Gates — I  have  tried  plowing  in  wheat  straw  dry.  It  ie  hard  to 
do.  I  rotate  my  crops  as  follows :  two  years  clover,  then  com, 
wheat  and  barley,  each  one  year,  and  then  clover  again.  I  pile 
my  manure  after  corn  planting,  hollowing  the  heap  so  as  to  make 
it  hold  water.  I  spread  it  on  clover  and  timothy  meadow  in  the 
fall.  I  take  off  a  crop  of  hay  the  next  year,  feed  it  off  a  little, 
and  the  next  spring,  as  late  as  possible,  so  as  to  have  as  much 
^owth  to  turn  under  as  may  be.  I  plow  it  seven  inches  deep 
and  plant  to  corn.  I  cultivate  shallow,  not  more  than  tour  or 
five  inches  deep,  so  as  not  to  disturb  the  sod.  The  next  crop  is 
oats,  cultivated  in.  The  next  fall  I  plow  the  land  up  and  put  on 
barley.  The  plowing  up  brings  the  clover  to  the  surface,  so  that 
It  re-seeds  itself  and  the  rotation  begins  again. 

Cahoon,  the  younger — About  unloading  manure — ^it  should  be 
spread  as  it  is  hauled. 

Lawsenob — We  lose  by  throwing  in  heaps  in  fields. 

Cahoon— There  is  a  great  loss  often  from  not  properly  cleaning 
up  where  the  pile  is. 

Law&bnoe — You  may  take  all  the  manure  away  and  there  is 
Btill  trouble  from  over  richness  from  the  absorption  that  has  taken 
place. 

Judge  Milleb — It  is  important  in  applying  rotted  manure  to 
plough  it  under  as  soon  as  possible.  Yoelcker  analyzed  rotted 
tKiannre,  spread  one  year,  and  found  it  had  lost  42  per  cent,  of  its 
t>e8t  constituents.  The  nitrogen  had  disappeared  and  nine-tenths 
of  the  ammonia  were  gone.  If  you  allow  manure  to  heat  it  is 
v^alnelees.  We  have  been  stinting  our  lands  and  taken  the  mar- 
row out  of  them.  We  should  raise  stock  and  make  manure.  I 
tkave  observed  that  farmers  who  keep  sheep  keep  up  their  farms, 

^jnd  think  we  should  have  a  hundred  sheep  on  every  quarter  sec- 
^on. 

Ualusha — In  composting  I  have  spread  the  manure  evexA^  wcA 

^krown  plaster  of  Farie  on  every  layer,  using  abowt.  «^  '^^cJt  \.o  ^ 

^oad  offroeh  manore.    I  keep  the  heap  level,  and  maV^  Vt  «^iO\>X 
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tUree  feet  high.  Kain  will  hardly  go  through  thst  thicktieaa.  I 
have  fonod  this  maunre  tiret-rate  lor  all  purposes.  I  spread  it  \m- 
mediately  befLire  the  plow,  from  the  wagon,  bat  I  think  the  wasla 
spoken  of  went  into  the  ground,  not  into  the  air. 

I  have  nsed  Baugh'a  saper-phosphate,  by  mixing  a  wagon  load 
of  hog  manure  with  two-thirda  of  a  barrel  of  anper-phoBphatssnd 
one  buahel  of  plaster  on  the  bam  floor.     I  put  this  mixture  on 
Bweet  corn,  a   coal  shovel  fnll  to  a  hill,  just  ae  the  corn  was  np.   . 
The  corn  waa  fully  double  in  yield  to  that  without  manure. 

Super-phosphate,  withhen  mauuro  and  plater,  on  a  still  Ugliter 
piece  of  ground,  gave  very  good  results  when  applied  to  Linn    i 
beans.     I  have  also  applied  lime,  witbont  benefit,  owing,  I  think,   1 
loiU  being  applied  at  the  wroog  time. 

Liquid  manare,  from  the  leachings  of  stable  manure,  with  daW 
parts  water  to  one  of  the  leaching,  I  have  found  very  good. 

Calumet  bone-dust  I  did  not  like.     The  Detroit  dust  was  hetta. 

Cunningham — I  wonld  not  top  dress  grass  land.  Itcnn  be  used 
to  better  advantage  for  something  else.  The  sod  itself  is  an  im- 
mensa  amount  of  manure.  Sod  should  be  plowed  when  vegeH- 
tion  is  growing  rapidly,  in  June.  I  let  sheep  run  on  it,  and  letit 
lie  until  the  next  spring. 

Lawkksoe— If  sod  is  plowed  in  the  spring  and  a  crop  put  on  i' 
we  generally  loae  the  crop  from  the  white  grub.  Plow  in  the  fell 
and  plant  in  the  spring. 

Cunningham — The  grubs  only  work  every  three  years. 

Gatkh^Fout  years  ago  I  turned  over  ten  acres  of  clover,  seven 
inches  deep.  There  were  plenty  of  the  little  white  grubs  in  it.  A 
neighbor  turned  over  twelve  acres,  to  a  depth  of  two  or  thtw 
inches.  When  I  planted  and  cultivated  my  eod  I  did  not  disloifi 
the  white  grubs,  but  1  found  they  were  at  work  on  the  clover  i' 
the  bottom.  They  did  not  injure  my  corn,  whilst  my  neighl**' 
lost  all  of  his  on  the  shallow  plowed  land  by  their  attacks. 

Moss — I  wish  wo  knew  how  much  we  take  from  our  fields  u- 
nually.  "We  get  aay  8D0  pouuda  of  wheat,  and  900  of  straw.  "' 
get  a  good  deal  of  this  back  through  the  atmosphere,  but  weiied 
great  care  in  husbanding  manure  to  save  ourselves.  I  have  prac- 
ticed hauling  manures  to  the  p.irt  of  the  farm  nearest  the  sUbK 
and  endeavored  to  manure  tlie  hack  parts  of  the  farm  by  g"*^! 
etc.    I  am  doubtful  a^ioufh-wAmo;  mMiwte  from  town. 

Galdbua — Manure  coftV&  me  Vu  Va-*^  v««av^-t.-qft  i3si!!8.4lii*d. 
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I  haul  it  three  miles  and  a  half.    It  costs  about  one  dollar  and 
twenty  cents  a  load  at  my  place. 

Lawbenos — There  is  a  farm  in  my  neighborhood,  on  the  white 
oak  barrens,  that  a  German  bought  five  years  ago,  when  it  was  so 
impoverished  that  the  last  crop  of  oats  on  it  had  been  so  short 
that  two-thirds  of  it  ran  under  the  mower.  The  German  boaght 
straw  piles,  paid  a  quarter  of  a  dollar  a  lead  for  manure  and  made 
all  he  could  on  his  own  farm,  now  he  gets  as  good  crops  as  any- 
body.  He  ran  in  debt  one  thousand  dollars  to  buy  the  place,  he 
has  paid  the  debt,  supported  a  family  of  nine,  and  bought  and 
paid  for  thirty-eight  acres  more.  He  has  done  it  all  with  manure. 
It  requires  some  pains  to  turn  straw  under.  I  plow  as  deep  as  I 
can.  It  is  not  in  the  way  in  planting  or  plowing.  It  will  not  last 
long  as  a  manure. 

Galttsha — Straw  is  very  good  as  a  mulch  for  orchards.  It  may 
keep  the  trees  longer  lived.  It  is  not  worth  five  dollars  a  ton,  or 
it  would  buy  a  better  manure. 

[According  to  Dr.  Miles,  oat  straw  as  a  fertilizer  is  worth  about 
$2  28  per  ton,  wheat  straw  $1  72.  Its  chief  value  evidently  is  as 
a  mechanical  agent  in  loosening  the  soil. — Secretary.'] 

Shkabman — They  pay  $4  per  ton  for  rye  straw  at  the  paper  mill 
here,  delivered  and  stacked.  It  may  pay  to  haul  in  straw  and 
take  back  manure.  I  haul  manure  from  town  and  pile  it  up  du- 
ring the  winter  and  spread  in  spring. 

WiLoox,  of  Western  Rural — In  California  they  burn  the  straw 
after  heading  the  wheat.  The  crop  has  ruu  down  from  fifty  to  fif- 
teen bushels  to  the  acre.     / 

Moss — I  would  prefer  to  haul  straw  into  the  barn-yard,  but  ^ 
where  you  stack  in  the  field  this  is  not  practicable.     It  is  better 
then  to  spread  it  in  piles  over  the  field  and  burn  just  before  a  rain. 

Wbldon — It  will  pay  to  haul  manure  three  miles. 
Gates — Which  produces  the  best  manure? 

Galubha — I  go  for  the  barn-yard  manures.  The  condition  of 
the  soil  is  very  important  in  its  effect  on  manures.  Perfect  pul- 
verization gives  the  full  benefit  of  atmospheric  manures. 

WiLLouoHBY  —How  would  you  manage  cornstalks  ? 

Lawbbncb — Turn  them  under  by  a  hook  on  tYie  \i^wn.  o1  ^wix 
dIuw. 


"WriLOpOHBT — How  would  yon  manage  mannre  made  by  feed- 
ing cometalka? 

Lawbenob — Let  it  rot  till  fall.     Leached  aahos  help. 

Cahoon,  the  younger — They  will  rot  by  harvest. 

WiLOox — I  feed  shock  corn  and  Btraw  to  sheep  in  yards.  Tlie 
sheep  tear  them  apart  pretty  well.  I  pat  in  liogg  in  the  epring; 
and  they  turn  the  tuase  over  hunting  for  corn,  and  this  disposes  of 
the  cornstalks. 

Lawsengk — I  expect  Chat  ultimately  coraatallcB  will  be  steamed 
and  fed  to  stock, 

Gald^ha — Meanwhile  cat  np  cornstalks  in  the  old  way. 

Mb.  Gkiuob,  of  the  Bockford  Register,  offered  the  following  rc»- 
olntioEs,  which  were  adopted  : 

Hesolved,  That  the  thuuks  of  the   members  of  this  InetituU 
are  due,  and  are  hereby  tendered  to  the  Trustees  of  the  Illinoii    ' 
Industrial  University,  for  their  action  in  giving  UB  the   benefit  tl   | 
this  free  course  of  Industrial  Lectures  and  discussions;  to  Hon.  , 
W.  0.  Flagg,  Corresponding  Secretary  of  the  Board,  for  his  ^  i 
tendance  and  efficient  Iabori=,  whicli  have  done  eomuch  to  eecnre 
its  success  and  add  to  its  interest,  and  to  Dr.  J.  M.  Gregory,  Hon. 
A.  S.  Miller,  Dr.  J.  Shaw,  Trof.   A.  P.  S.   Stuart,   Samiiel  Ed- 
wards, Esq.,  Jndge  L.  W.  Lawrence,  Wm.  G.  King,  Esq.,  Judfte 
J.  G.  Knapp,  Hon.  Elmer  Baldwin,  Prof.  8.  W.  Shattuck,  and  0. 
B  Galusha,  for  their  very  able  and  instructive  addresses,  to  which 
we  have  listened  with  great  pleasure  and  profit. 

Adjourned. 


Thobbdat  EvBsnto— 7  P.  M. 

BHBIP'OBOWINO   m  KOBTHBBN   ILLIHOIB. 

John  Fitoh,  of  Bockford,  opened  the  discussion : 
I  bought  coarae-wooled  sheep  originally,  and  graded  them  up 
to  about  ooe-balf  Spanish,  which  I  couaider  about  the  best  I 
prefer  dry  lands.  Sheep  do  not  need  water  darlag  the  time  i>f 
greea  feed,  and  they  are  less  liable  to  foot  rot  on  such  lands.  I 
have  so  airy  ehed.  Wo  oti\^  BfteiXii  V.««9  their  backs  dry.  The 
lamba  want  more  protectitm.    It  \ft^iee^^a  w3tt.''«i.\a'&a»»\4*'iL 
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winter.  I  feed  corn,  about  half  a  gill  to  a  sheep,  daily.  They 
eat  the  blades  and  a  good  deal  of  the  stalk.  They  used  to  eat  the 
'wifd  coarse  hay  well.  Will  pick  up  and  save  a  great  deal  that  cat- 
tie  leave.  Preventives  will  keep  off  disease.  I  would  not  keep 
them  to  a  greater  age  than  five  years.  Give  sulphur  with  the  salt 
for  ticks,  but  not  in  wet  weather. 

Lawbenos — ^I  commenced  with  two  sheep.  At  the  end  of 
twenty  years,  having  bought  four  in  that  time,  I  found  I  had  sold 
twelve  hundred  sheep,  and  averaged  one  hundred  dollars  a  year 
for  wool.  Kever  but  once  did  I  sell  as  high  as  forty  cents  a 
pound.  The  lowest  was  in  1852,  when  I  sold  tor  twenty-three 
cents. 

Every  farmer  should  keep  a  limited  number  of  sheep ;.  but  I 
don't  think  it  will  now  pay  to  keep  large  flocks.  It  costs  more 
now  to  carry  them  through  the  summer  than  to  winter  them.  At 
the  price  wool  is  bringing  it  won't  pay ;  and  wool  will  come  from 
Western  Kansas.  But  every  farm  should  have  a  limited  number 
on  it. 

The  Merino  is  the  sheep  in  spite  of  long  wools,. because  the 
Merino  is  the  one  most  needed  for  clothing.  We  want  cassimere 
wools  ;  the  long  wools  are  only  fit  for  combing.  I  am  opposed  to 
crossing  the  Merino  and  the  Cotswold.  They  are  too  much  un- 
like. I  would  raise  the  Southdown  for  mutton,  although  it  is 
poor  for  wool.  It  has  fine  mutton,  with  the  fat  and  lean  well 
mixed.    The  long  wools  only  make  a  second-class  mutton. 

Sheep  are  valuable  to  consume  any  coarse  stuff  there  is  around. 
They  are  good  to  clear  out  foul  land.  They  are  as  healthy  here 
as  anywhere  I  have  been.  They  have  but  little  foot-rot,  and  that 
is  easily  cured.  In  Kew  York,  limestone  soil  is  freest  from  foot- 
rot.  My  brother-in-law  put  quick-lime  in  his  sheep-yard  with 
good  success  I  had  it  in  my  own  flock,  in  the  wet  season  of 
1866,  when  there  was  a  good  deal  of  mud  in  the  yard.  I  changed 
the  yard,  picked  out  the  lame  sheep,  pared  their  hoofs,  plunged 
the  hoofs  in  a  strong  solution  of  blue  vitriol,  put  the  sheep  in  a 
dry  field,  and  cured  them  in  ten  days.  A  neighbor  lost  nearly 
all  his  sheep. 

Scab  is  an  itch,  and  easily  cured.    Take  one  pound  of  refuse 
tobacco  to  every  five  sheep  afflicted,  make  aBlrong  ^^eo^^wi^^sA 
dip  the  sheep  In  it    For  every  fourth  sheep  dvpp^^^^wX.  \^  ^»^^ 
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tattle-epoonfble  of  tnrpeDtiite,  wliich  will  float  on  tbe  ligaid,  a 
get  on  tho  wool. 

For  the  grab  in  the  head,  I  have  filled  tbe  hollow  in  tbe  top  of 
the  BkuJl  with  turpentioe,  with  good  Bnccese.  I  cured  it  ia  one 
case  afW  the  sheep  had  epasnis,  but  it  lost  one  of  its  e^ea. 

I  nee  five  pounds  of  sulphur  for  a  hundred  sheep  each  jear, 
and  mifgle  saltpetre  with  the  nalt,  Two  weeks  of  sulphur  and 
salt  will  kill  the  ticks. 

Sheep  are  liable  to  bloat,  from  fresh  feed,  especially  from  white    ' 
clorer.     I  give  a  table-Bpoonful  of  saltpetre.     It  is  also  good  fi>r 
cattle.     If  you  can  give  tbe  auimal  a  quarter  of  a  ponud,  and  get 
it  iato  hia  stomach  before  the  gases  explode,  you  have  saved  tbe 
Ruimsl. 

Nuthiug  that  passes  through  a  sheep  ever  sprouts. 

We  have  scrofula  among  Meriuo  sheep,  sometimes.  I  have 
perhaps  one  case  a  year.     They  generally  die. 

Sheep  want  water  just  as  other  auimals  do.    They  drink  oftener    ' 
than  other  animals,  and  I  am  sure  it  coutribntea  to  their  health. 
But  they  will  live  without  water. 

FrrOB — I  have  kept  them  in  a  pasture  where  there  was  no  water. 
I  turned  them  into  water,  and  few  would  drink. 

Lawsbmob — True ;  but  in  a  dry  time  they  go  to  water.  As  to 
French  Merinos,  I  wonid  as  bood  keep  a  cow.  They  cost  more  to 
keep  than  the  Cotewold,  are  tender,  and  their  fleece  ia  coarse. 
They  are  not  the  sheep  for  the  North. 

Tbe  beet  hay  for  sheep  is  clover  properly  cared.  Next  to  this 
is  fine  upland  prairie  grass.  HuDgarian  grass  ia  good.  Clover  I 
cure  in  this  way:  I  commence  mowing  about  four  o'clock  f.  x., 
and  cur  till  dark ;  let  it  lie  notil  next  day  atler  dinner ;  then  tarn 
over  the  heavy  spots,  rake  it  up  and  pnt  it  in  small  bunches.  I 
let  it  lie  a  day  or  two,  then  shake  it  up  and  pat  it  into  the  bam. 

Corn  is  an  excellent  grain  to  produce  wool,  but  ia  dangerous 
for  breeding  ewes.  My  brother  fed  bis  ewes  plenty  of  com.  Ths 
lambs  had  silky  hair,  and  legs  as  limber  as  a  string.  He  lost 
most  of  his  lambs.  I  feed  half  corn  and  half  oats,  and  have  no 
trouble. 

Millks — In  1864  I  put  my  sheep  on  wheat  stubble,  and  tbe/ 
appeared  to  tread  ont  the  chviyiti  \,v.%. 
WiLoox — I  have  been  mutt.  \'a\«T%Aft&..   'V  ■wtiNiA'Wi^Xwa. 
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fifty  dollars  better  off  if  1  bad  beard  J'ndge  Lawrence  about  the 
bloat  tbree  montbs  ago.  I  bave  also  found  tbe  lambs  weak  from 
the  ewes  eating  com. 

I  stack  my  grain  in  the  field,  and  have  tried  to  make  the  ma« 
nure  in  the  field,  but  the  sheep  won't  stay  out  there.  Sut  I 
scatter  straw  in  the  yard  in  tbe  morning,  and  they  pick  up  a  good 
deal ;  and  will  pack  down  and  make  manure  of  a  good  deal  in 
this  way*    With  one  feed  of  hay  a  day  they  do  well. 

I  thought  I  would  get  a  larger  class  of  sheep,  and  crossed  with 
Leicester  or  Cotswold.  I  got  large,  fine  looking  lambs,  noW  two 
crops  of  them.  But  I  found  this  year  that  it  does  not  work  well^ 
The  yearlings  decline  in  a  flock  of  800  or  400.  I  think  they  can't 
be  kept  in  large  flocks*  I  lost  25  out  of  180  lambs.  The  grades 
do  not  shear  as  heavy  as  the  three-quarters  Spanish  Merinos. 
Yearlings,  sheared  five  and  a-half  pounds  instead  of  six  and  a" 
half.  A  friend  of  mine  has  succeeded  well  in  breeding  South- 
downs  upon  Merinos,  and  then  upon  Leicesters. 

Cahoon,  the  younger-^^l  think  habit  has  a  good  deal  to  do  with 
a  sheep's  wanting  water.  If  they  have  been  watered,  they  want 
water.  So  sheep  not  regularly  yarded  or  housed  do  not  come  up 
well. 

AiiVEBSOK — Sheep  need  water  in  winter  the  most.  They  do  not 
drink  in  summer  except  when  the  weather  is  dry. 

The  discussion  finished,  the  following  resolutions  were  unani- 
mously adopted,  after  speeches  of  congratulation  and  kiudly  ex-* 
pressions  of  good  will  from  Messrs.  Galusha,  Teeples,  Moss,  Law' 
rence,  Miller,  and  otherS)  and  tbe  convention  adjourned  aifie  die  / 

Resolvedt  That  we  regard  the  hdlding  of  free  courses  of  lectures  and  dis- 
cussions in  yarioaa  sections,  under  the  auspices  of  our  Industrial  University, 
as  important  adjuncts  to  the  usefulness  of  that  institution,  and  most  valuable 
sources  of  information  for  the  agriculturists  and  horticulturists  of  the 
State,  and  trust  that  the  success  of  the  experiment  maybe  such  as  to  warrant 
their  adoption  as  a  permanent  feature  of  the  institution. 

Resolved^  That  we,  as  practical  farmers,  are  deeply  interested  in  the  agri' 
cultural  development  of  the  State  of  Illinois,  and  education  of  tbe  people  in 
the  science  of  agriculture,  and  most  cordially  indorse  the  general  manage^ 
ment  of  the  Illinois  Industrial  University,  and  pledge  to  it  our  cordial  and 
earnest  support,  believing  that  the  University  is  a  necessity  for  the  promotion 
and  prosperity  of  industry  in  our  State,  and  should  be  sustained  by  all  good 
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FOTOTH  ANNUAL  REPOET  OF  THE 


BOAKD   OF  TRUSTEES 


LINOIS  mDUSTRIAL  DMVEBSITY 


FOR  THE  YEAR  1870-1. 


i  ACADEMIC  TEAR  AND  SUBSEQUBNT  VACATION, 
WITH  LECTURES,  ETC. 


SPRINGFIELD : 

ILLDIOIB  JOURNAL  FRDfllNQ  OTFIQR. 

1873. 


FOUKTH  AMUAL  EEPOET  OF  THE 


BOAED   OF  TKUSTEB8 


LINOIS  INDUSTRIAL  DWIVERSITY 


FOR  THE  TEAS  1870-1. 


THE  ACADEMIC  YEAR  AND  SUBSEQUENT  VACATION, 
WITH  LECTURES,  ETa 


SPRINGFIELD : 

ILLmOIB  JOVSSAt.  PEINTINQ  0¥FICE. 

1873. 


HUT  w  TOhf9!f  mmk  wv 


"  Ths  grett  advantage  of  directing  education  lowardi  tb«  puiauiu  ttad  occapadou  oT  i>i 
people,  iDet^od  of  niuling  it  oo  di«iun1  verlHiliam,  ia  tliat  while  il  elevatea  the  iodifliliui,  ' 
at  Ibo  auae  tiiue  gives  eecurit;  for  tlia  future  proiperi^  of  Ibe  i]Uioa."-^£yaii  FUS"' 
Addnu  Dfi  Bd^aatiOK. 


"Tbat  man,  t  think,  baa  bad  a  liberal  education,  oho  baa  been  lo  trained  in  joothlkttii 
bodf  il  Hm  TBtdj  nrrant  of  hia  will,  and  does  with  emas  and  pleAaora  all  the  mrk  th 
meohuilgm,  It  ia  capable  of:  whose  intelleot  Ii  a  cle«r,  oold,  logiu  engine,  with  all  lU  putt ' 
equal  strength,  and  in  Kmonth  working  order:  ready,  lilie  a  stesni  eiigiDe,  to  be  tumei 
kind  of  "ork,  and  spin  the  gossnmera  hb  well  »a  forge  the  anL'bora  of  the  mind:  whole  w.^ 
is  atored  with  a  knowledge  of  the  great  fundamental  truths  of  nature  and  of  the  lain  af  l< 
operations:  one  who,  do  atuuted  ascetic,  Is  full  of  life  and  Sre.  but  whose  puBiou  v 
trained  to  oorue  lo  heel  by  a  vigorous  will,  the  aernuit  of  a  tender  conacienoe:  "i»  i* 
learned  to  love  all  beant},  whether  of  nature  or  of  art,  to  baM  all  vilenesB,  and  to  M^ 
others  as  himself." — Hiahy,  on  a  Litiral  Bdueation. 
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HoK.  JOHN  M.  GREGORY,  LL.D., 


Hon.  WTLLARD  0.  iXAGG, 
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Hon.  NEWTON  BATEMAN,  LL.D.,  SupH  of  Public  Inst. 
DAYID  A.  BROWN,  Preudent  State  AgrUndtwal  Society. 
JOHN  M.  GREGORY,  LL.D.,  EegmU  of  Univeretiy. 
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4th  Congressional . . 

9d  *• 
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Qai 


earn. 
laBl^ 
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Urbana 
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JacksonTille . 
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i'ontiac 
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Centralia 
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Champaign.. 
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Belle^rmS... 

Cbicftfo 

ShsABon... 
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Jefferson 

McDonongh..... 
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Champaign 
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Morj^an 

Cook 

Champaign 

LiTingston 
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Sfflngham 
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Cook 
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,Ctem.^\\ra. .... 
\^vewl >^«2L 

o<»^ vSt, 
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SxecvSin. — The  Regent,  Piclnell,  Brown,  Cobb,  GoItr»,  Lnirrenoe,  QriggB,  Peutc 

IL 

Aiu&ling. — Lawrence,  Wright,  Blactbum,  GslQtbi,  Ushao.  * 

in. 

Finatia, — Cobb,  Hajee,  Griggs,  Bowcn,  Soro^ja. 

rv. 

faeuUy  and  SImlg. — Begeot,  Batemui,  Pickard,  Qsjea,  81ade,  Edwards. 

V. 
Affritukural  S^artmrni^-PUiketa,  Blmckbnm,  0.  JL  Brown,  Hurl&Btoii,  Boott 

VI. 
Sortieultttral  DtpartmmL—A,  H.  Brown,  PuUen,  Qaltuha,  Wright,  Edwtnla. 

vn.- 

JNHary  Aparteunf.— BraTnun,  Anitnoa,  Scrogga,  Wright,  D.  A.  Brown. 

vm. 

Jfichameai  JDtpartiMiit. — Petrfon,  Oreenleaf,  Bowen,  Harrington,  Ooltr*. 

Btnidii^  and  Ormmdi. — Qoltn,  T*n  Osdel,  CunningbMi],  Oreeoleaf,  Soott. 

S. 
LUrrary  and  CoMmI, — Balenun,  Slade,  Grigga,  PuUen,  Van  Osdel. 

XI. 
Sif-LaKt  and  Rida. — Hahan,  Pickard,  Anderson. 

xn. 

EtaUef  A,  InMuHon — Pickard,  Blade,  D.  A.  Brown. 


BOARD  OF  TRUSTEES. 


BT.LAWS,  AS  AMENDED  AND  REVISED. 


L    mSBTINGS  OF  THB  BOABD. 

3scnov  1.    All  meettDgf  of  the  Board  of  Tnutees  ihall  be  taald  at  the  Unlfinity  hoildfaiff,  la 

campaign  eoaoty,  and  a  m^ority  of  all  th«  Board  ffhall  conatitiita  a  qaonim. 

3x0.  9.    The  annoal  meeting  ahaU  be  held  on  the  aeoond  Tneaday  lo  March. 

Sxo.  3.    Special  meetings  may  be  called,  whenever  neceavary,  by  the  Begent,  Oorreapopdtag  Secr^ 

ry  or  any  Ave  members  of  the  Board,  by  mailing  to  each  member  of  the  Board,  or  personally  serving 

3opy  oi  such  call,  at  least  ten  days  before  the  day  of  meeting,  provided,  that  in  anch  notice  the  bnat- 

ts8  to  be  attended  to  at  snch  meeting  shall  be  specified. 

IJL    OBDEB  OF  BUSINESS. 

t 

8sonoK  1.   The  order  of  bnsiness,  at  each  meeting  of  the  Board,  shall  be: 
1.   Readlog  of  the  Scripture,  and  prayer. 
).    CaUing  the  roll  of  members. 

8.   Reading,  correction  and  approval  of  minatea  of  last  meeting* 

i   Beports  of  the  Ezecatlve  Committee  of  all  bnsineas  transaeted  elnce  the  last  aaeetiag  of  the 
)oard 
6.   Reception  and  consideration  of  commnnlcatlons. 

6.  Reports  of  ot&cers. 

7.  Reports  of  standing  committees. 

8.  Reports  of  special  committees. 

9.  Untliiished  and  new  bnsiness. 

ni.    RULES  OF  DEBATE. 

SBCTxoir  1.    In  discassion,  and  the  difposiiion  of  bnsiness,  tbe  Board  shall  be  governed  by  the  par- 

amentary  rales  and  usages  usually  governing  deliberative  bodies. 

Provided^  That  every  motion,  or  resolution,  contemplating  any  disbursement  from  the  funds  of  the 

nivereity}  shall  either  emanate  from,  or  be  referred  to,  some  atanding  committee,  before  final  action 

lereoD. 

Sxo.  S.    Every  resolution  olTered,  shall  be  reduced  to  writing,  and  sent  to  tbe  Secretary's  table. 

8so.  3.    No  member  shall  speak  more  than  ten  minutes,  or  more  than  twice,  upon  any  propoaition, 

ithout  the  consent  of  the  Board. 

IV.  OFFICERS  AND  APPOINTEES  OF  THE  BOARD. 

The  officers  of  the  Board  shall  consist  of  the  Regent,  Treasurer,  Corresponding  Secretary,  and  Be- 
arding Secretary ;  and  tbe  Board  may,  from  time  to  time,  appoint  such  profbssors,  tutors  or  instmc- 
»rs,  and  such  subordinate  officers  and  employds,  as  tbey  may  deem  necessary  to  cany  on  the 

istltution. 

V.    TERMS  OF  OFFICE. 

Sxono!<  1.    The  Regent  and  Treasurer  shall  be  elected  at  each  biennial  meeting,  and  hold  Iheir 

Bees  for  two  years^  and  until  their  successors  are  elected  and  qnaJifled. 

Sfo.  2.    The  Corresponding  and  Recording  Secretaries  shall  be  elected  at  the  annual  meetlnie,>iaD& 

old  their  offices  for  one  year,  aud  until  their  successors  are  elected  and  qnaVIAft^. 

t$xa  3.    Professois,  and  other  oiDcers  and  employda,  shall  be  appointed  «\vn^X\xn!t>Vn.«aO^^(ns»i- 

it,  and  toTBttcb  term,  as  tte  Board  ebaU,  bj  resolution,  In  e«eh  cane,  d&x«QX%  «n<^X)%  i^^^^  v^'Mn 

oral  at  tba  plaamtn  of  the  Bo^rd, 


VI,    DUTIEB  OP  RKOKNT. 

Bmnttti  1.  Tba  R*e«i1  ihillbstlie  Pnaldeiit  of  Iba  BouM  nf  TrnntaM,  knd  of  til  UiMMtiti 
nlLlMoflhgUnlTanllj:  mij  vDt«  on  111  qQFiUODi  ar  prnpoeUlnni  asbmltted  to  Uie  Bou^u4<9 
calling  anj  mamber  la  Iha  cbiir,  mi;  ptrtlelpiia  \d  debsie. 

Biw.  ».  Heahailbattiec&ipraMenilTaonicarofthaBoird,  isdahBltive  tliM  Iha  orden  aai  [-■ 
UonaoflbaBonrdaiaurrlcd  lota  affect,  wban  tba  Board  ahall  not  othariclM  dlract:  asdiMa 
eua  tbal  tha  bf  lawi  aod  regslatlmu  ralatlnB  te  tba  dullei  ol  aabordlnotfl  oSlceM,  loatTcHan  aM 
daati,  an  ritthfullj  obiarf ad. 

Sad.  1.  Be  ab&U  b«  the  Chilrmui  of  Itio  ScacatlTa  CommlltBa.  and  M mch  Khali  rapor^HS 
maetliiif  of  the  BvarA,  tha  doings  of  the  CDmmlttae  ilura  Ihr  lastBafston  of  I  be  Doard- 

Seo.  4.    He  iball  alio,  aa  Ra|;eDl.  maka  la  anaiiBl  report  (o  Ibe  Board,  i 
f  oDdltiDii  of  Ibc  BeTaral  dapaiuoanta  of  tba  Unlranitj,  icU^  bdgIi  BDKEaitloiu  •■  ha  nu?  i 
tot  thair  ImproTameot. 

vn.  TRaAsmiEB. 

ThrTtauarar  shall  eIt*  bond,  wltbapproTad  aeciir1tT,lD  the  anm  of  threa  bnmlred  thonaaaJ  lota 
Ba  ahall  b«  (ha  cnalodltn  of  i11inDDa;»  and  eacndttu  belonslng  to  Tba  UnlTBrrliy,  eieapi  audi  ■  oi 
b/U«,  placadtD  tba  cnalodf  of  the  Stata.  ud  of  iba  land  anip,  nntil  tha  sanis  ahall  be  aold  oi  loo^ 
Bv  ahatl  loiaal  Iba  rnada  of  tba  DnlTanliT,  aa  dIraFlad  by  the  Board,  and  ha  ahall  pay  eo  oiiaiT  acd 
the  treaaiiry.  aicept  Dpon  a  wamot  of  the  Bailment.  ceDDtstriKDed  by  Ibe  It«xirillBg  ScareiaiT<  ^ 
eball,  aJ^o.  smiDallTi  and  ortenar.  when  nqnired,  make  a  daMUed  lepoit  to  the  Baud  of  at!  mM" 
and  dlabaraemanta,  alnca  tnabtng  hla  laat  r^ort. 

vm.    CDBHKSPONDINO  SKCHKTART, 

The  CorraapondlngBan'elaryebil]  perform  ibf  dottaa  Ipaicalfdand  minlred  hjr  the  art  ritaORlk 
oOlea,    Bo  ahall  hold  hla  ofllce  In  the  CalTarsli;  biilldlu^  aa  won  aa  tba  IneUnitlon  It  opened, 
n.    BECOaBtNO  SKCBETAHT. 

Sacmmi  1.  Tba  Baoordlng  StcratHT  abatl  perform  Iha  datlaa  raqcdtad  Um  br  law,  ud  wA 
apperlalnlDg  to  b>  ofllca.    Bs  ahnli  keep  The  bwka  and  i>»npm  bi-IoneiaG  to  hla  offleo,  at  the  Unn*- 

ornfflceroftbellnlTersltr.    He  ahall  he  tliB  cleik  of  tbo  Biecatlve  CommiLlso,  aud.  veniiiuU< 
ITDfreraltr  ia  open,  reatde  at  or  noar  Iberolo, 

Heo.  1.  He  ahall  coonteralgn  all  warriDU  on  the  Treunier,  and  note  on  each  thsdata  olttaBOla 
of  tba  Board  or  EiacnilTe  ConunlUaa  aDlhorlilDg  Ihe  liaDlneDf  tba  Buna. 

X,    SALA11IBH. 
The  aalar;  of  tacb  oOlrer,  profaawir,  Ine 


Ha  Tnietea,  except  aa  pruTlded  in  tba 
aelnal  aypenaea)  for  aarYlcaa  >>  an  olHce 
ahall  anj  Traslee  b«  iDleraalad  In  anr  coi 
IhlB  eactlDQ  ahall  not  apply  to  taj  of  tbv  p 


irnclor  and  othe 

r  ampToyd 
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to  aller-ti 
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acretloooftheBoirf^ 
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an,  on  Iha 

Treiaurer 

UD«^OU 

rjloplrlbeaBDie. 

April,  July,  Octobe 

and  Jan 
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BHITIKS  or  MBMBERS 

charter,  abatl  ra 

aelve  any 

t.  or  ifblloacltn 

unnileran 
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enloflheBovJ;!* 

^.  Committee  on  Fsrgliy  and  Study,  of  Regent  and  Hie  raemhi 
B.  CommlticB  on  A^rlcollnrol  DepanmBni,  of  flye  mcmhen, 
S. '  CommltUs  on  Hortlcnltnra!  Dcparlmenl,  of  Dtc  meoibrrB. 
.-.  Commfltea  on  Military  Department,  of  live  raeinlwrB. 
g.  CoDinillleo  on  Mecbaniisl  DeparWoenX,  ot  t«  m«n\nir». 
ft  Coiniiillte*  OD  BallalDga  and  OrouiAK,  ot  tie  'm«m\Kn. 
V.      Oauatttua  on  Llbnr/  nA  CaMnaM,  dI  Bn  ^ncsOieca. 
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11.    OoDuiilttM  on  By-Lawi  tad  Halts,  of  thrto  mombon. 

IS.  Commlttae  on  the  ftate  of  th«  iDstitntion,  whoie  intj  It  ttaan  bt,  at  itated  tfanat  In  Meli  jwt, 
M>  fitAi  the  UniTenity,  and  examine  thorough!  j  into  the  method  of  teachinf  in  the  Tailoaa  departmenta, 
ind  npon  the  progran  of  the  atodenta,  and  the  genval  efllcieney  of  the  diadpllneb  and  report  to  the 
BoAxd  at  each  meeting. 

Xm.    DUTIBS  OF  BZEOUTIYB  COMMITTBB. 

SvonoH  1.  The  Bxecntive  Committee  ihall  meet,  at  the  aeat  of  the  College,  at  kaal  qoarterly,  and 
rftener  if  they  staall  find  Itneceeiary,  for  the  transaction  of  any  baataMBi  neceaaaiy  to  be  done  In  the 
racadon  of  the  Board. 

Sao.  S.  The  BxeoatlTe  Committee  ahall,  for  the  pnrpoeea  ftur  which  they  were  appointed,  poeaeae  all 
the  poweraof  the  Board  :  Providtd,  That  they  ahall  not  reriae  or  change  the  aeta  of  the  Board,  nor  act 
npon  any  matteri  referred  to  any  committee  of  the  Board,  tiiat  may  be  entmeted  with  any  apeolal 
bnaiDeee ;  shall  not  pnrchaee  or  eelTreal  eetate,  nor  the  land  scrip,  nor  bonda  belonging  to  the  UniTer- 
ilty,  wiihoat  the  consent,  in  writing,  of  a  majority  of  all  the  members  of  the  Board,  and  shall  be 
strictly  confined  to  snch  business  as  cannot  be  left  till  the  annual  meetlnga  of  the  Board. 

Sao.  3.  The  Committee  shall  hold  their  office  till  the  annaal  meeting  next  after  their  appointment; 
md  they  shall  sabmlt  the  minntes  of  their  proceedings,  or  make  a  report  thxoogh  their  Chairman,  to 
rrery  meeting  of  the  Board,  of  all  thetar  transactions  since  the  last  meeting  of  the  Board. 

Sao.  i.  Special  meetings  of  the  Bzecattre  Committee  may  be  called  in  the  same  manner  as  apeolal 
Biaet!ngs  of  the  Board. 

UV.    AUDITINa  OOIOUTTBS. 

The  Auditing  Committee  shall  examine  snd  report  upon  all  aeeonnta  of  the  Begeot  and  the  Traaa- 
orer,  and  audit  all  accounts  referred  to  them  by^the  Board  or  Bxecotife  Committee. 

ZV.    FINANCB  COMMITTES. 

The  Finance  Committee  shall  hare  the  general  snpervision  of  the  financial  aflhira  of  the  UniTerslty, 
anbject  to  the  roles  and  control  of  the  Board.  They  shall  make  to  the  Board,  at  the  annual  meetlnga,  a 
statement  of  the  condition  of  the  finances  of  the  University,  and  an  estimate  of  the  income  from  all 
aonrcee,  and  of  its  necessary  and  probable  ontlay  for  the  succeeding  year.  And  they  ahall  report  at  aD 
ether  meetings  of  the  Board  and  of  the  £xecatiTe  Committee,  when  required,  and  shall  ^acommend 
anch  meaanres  for  the  management  of  the  rerenues  as  they  may  think  best. 

XVL  COMMITTBB  ON  FACULTY  AND  COUBSB  OF  STUDY. 

The  Committee  on  Faculty  and  Coarse  of  Study  shall  recommend,  ttom  time  to  time,  suitable  per- 
aona  for  poeiiions  in  the  Faculty,  in  its  Tsrious  departments,  and  all  necessary  changes  or  modifications 
in  the  coarse  of  study. 

XVn.    DUTIES  OF  COMMITTEES  ON  DEPAfiTMBNTS. 

The  Committee  on  Agricultural,  Horticultural,  Mechanical  and  Military  Departmenta,  shall  attend  to 
the  several  subjects  Indicated  by  the  titles  of  the  committees.  They  shall  recommend  all  measures 
necessary  for  the  advaacement  of  the  interest  of  the  Tarioas  departments. 

XVIIL    COMMITTEE  ON  BUILDINQB  AND  QR0UND8. 

The  Committee  on  Bnildings  and  Oroimds  shall  consider  and  report  npon  all  plans,  estimates  or  pro- 
posals for  the  sale  or  exchange,  repair  or  improTcment  of  the  buildings  or  groands  belonging  to  the 
UniTerslty.  or  for  the  erection  of  balldings  or  fences  on  the  same,  and  for  their  eouTenient  ditision; 
and  all  orders  of  the  Board  for  improToments  on  buildings  and  grounda  (azcapt  the  farms)  shall  be 
under  the  charge  and  control  of  the  Committee. 

XIX.    COMMITTEE  ON  LIBBABY  AND  CABINETS. 

The  Committee  on  Library  and  Cabinets,  of  which  the  Begant  shall  be  one,  shall  oonsider  and  repoft 
apon  all  matters  relating  to  the  care  and  arrangement  of  the  library  and  eabineta.  They  ahaU  havd 
sharge  of  the  purchase  and  exchange,  under  the  direction  of  the  Board,  of  all  cabinet  materials,  books, 
pamphlets,  periodicals  or  specimens.  They  shall  report,  fkom  time  to  time,  the  coadltloii  of  the  library 
and  cabinets,  and  thsir  fatore  wants. 

XX.    COMMITTEE  ON  RULES  AND  BYLAWS. 

The  Conmilttee  on  Boles  and  By-Laws  shall  prepare  and  reoommend,  fh>m  time  to  time,  by-laws  for 
the  goTemment  of  the  Board  in  its  business,  and  miss  for  tha  maaagamant  of  all  da\|iaitBiaaua  ^\  ^^^ 
UniTerslty. 

XZr.   AlOENDMENTS  OF  BY-ULWS. 

inis^  By-lMWB  maj  he  repetled  or  amaadad,  at  §mj  ^^\^g  ot  Ihia  Botx^^  %'^QMa  ol  ^thi&^f^'^ 
\iitts11umba9afU10SoMrd. 
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HISTOKT  OP  THE  UNIVERSITY. 


The  Illinois  Industrial  University  is  both  State  and  National,  in  its 
rigin  and  relations.  It  was  created  by  a  grant  from  Congress,  and 
8  great  leading  aims  were  prescribed  by  a  law  of  Congress.  The 
t^te,  accepting  the  grant  and  its  conditions,  feunded  the  University, 
rxd  fnrther  endowed  it  with  the  laige  donations  received  from  the 
>iinty  in  which  it  is  located*  .. , 

The  public  movement  which  gave  rise  to  this  University,  biegan  a 
i:iarter  of  a  century  ago.  Public  meetbgs  of  the  friends  of  industrial 
Incation  were  held  in  all  parts  of  the  State,  and  numerous  petitions, 
Sued  by  thousands  of  the  agrioultorists  and  other  industrial  classes, 
^oded  the  State  Legislature.  At  length,  in  1857,  the  General  Assem- 
^y  adopted  joint  resolutions  asking  Congress  to  make  grants  of  public 
^rids  to  establish  colleges  for  industrial  education.  After  long  discus- 
ons,  Congress  passed  the  necessary  law  in  July,  1862,  making  the 
Magnificent  grant  of  public  lands  out  of  which  has  arisen  that  long  list 
f  Agricultural  Colleges  and  Industrial  Universities  now  scattered  over 
be  continent. 

Illinois,  the  first  to  ask,  was  among  the  first  to  accept  the  grant,  and 
p^Bt  public  interest  was  immediately  excited  in  the  question  of  its 
Organization  and  location.  Princely  donations,  in  some  cases  of  half  a 
million  of  dollars,  were  tendered  by  several  counties  to  secure  the  loca- 
Son  of  the  institution  in  their  midst  In  February,  1867,  a  law  was 
passed  fixing  the  location  and  defining  the  plan  of  the  University,  and 
n  May  of  the  same  year  the  Board  of  Trustees  met  at  the  University 
Building  donated  by  Champaign  county,  and  finally  determined  the 
ocation.  During  the  year  much  of  the  scrip  was  sold  or  located, 
lecessary  alterations  were  made  in  the  buildings,  apparatus  and  library 
irere  purchased,  a  faculty  partly  selected,  and  preparations  made  for 
ictive  work.  The  2d  day  of  March,  1868,  the  UnW^mt^  ^«j^  ^^^tv^^ 
or  students^  and  on  the  11th  of  the  same  monl\i  foTTn^iVwwx^^^^^^'^ 
xercisea  were  held.    In  1869,  the  Legislature  appTOiptv«XedL%*K>^^^  ^ 


the  Agricnltural  Department  for  bams,  tools,  etoclc,  etc.,  and  $20,0W 
to  the  Horticultural  Department  for  green  house,  barne,  drainage, 
trees,  tools,  etc.,  beeides  $5,(100  to  Chemicul  Laboratory,  aud  $10,000 
for  Library  and  apparatus.  The  present  Legiulature  has  lately  appro- 
priated $75,000  to  begin  the  erection  of  a  main  buitdiav  whicli  is  to 
cost  8150,000  ;  and  $25,000  for  a  Mechanical  Building  rtnd  machinerf, 
to  include  a  large  Drill  Hall  for  the  Military  Department.  Plane  htn 
teen  adopted  and  the  erection  of  these  buildings  is  to  begin  at  once. 
The  new  Mechanical  Building  is  to  be  ready  for  use  at  the  opening  at 
the  Fall  Term,  and  the  walls  of  the  main  building  are  to  beerectod 
this  year. 

The  University  began  in  1868  with  seventyjive  etudents.  The  nnir 
berhas  rapidly  increased,  till  now  its  catalogue  shows  a  total  nunibc 
of  tico  hundred  and  teveniy  eight  in  attendance  during  the  year  cloein| 
June  7, 1S7I.  Aa  fast  as  required,  the  several  Departments  havebeo 
organized,  till  at  length  all  the  great  industrial  classes  are  represented, 
including  Agriculturists,  Mechanics,  Engineers,  Miners,  Archiieeta, 
Chemists,  Merchants  aud  Publishers,  and  each  class  may  find  here  the 
instmctions  ueceaeary  to  the  beat  anderetanding  aud  performaace  ei 
Its  work. 

In  the  Autnmn  of  1870  the  University  was  opened  for  the  inst^l^ 
tion  of  female  students,  and  now  it  offers  all  its  advantages  to  all  daises 
of  society,  without  regard  to  sex,  sect  or  condition. 

LOCATION. 

The  University  is  situatedinthecity  of  Urbana,  adjoining  the  Umiti 
of  the  city  of  Champaign,  in  Champaign  county,  Illinois,  It  is  12S 
miles  from  Chicago,  on  the  Illinois  Central  Railroad.  The  new  and 
splendid  Indianapolis,  Bloomington  and  Western  Railway  passes  near 
the  grounds.  The  county  is  one  of  the  most  beautiful  prairie  reginn* 
in  the  West.  The  two  contiguous  cities,  constitnting,  really,  only  on* 
community,  have  together  a  population  of  nearly  9,000,  well  supplied 
with  churchea  aud  schools,  aud  ofibrding  boarding  facilities  for  a  large 
body  of  students. 

OROUNDS  AND  PARMS. 
The  lands  occupied  by  the  University  embrace  about  823  acr«. 
divided  as  follows : 

1.  The  Camput,  about  13  acrea,  including  oroamental  groiflids  ud 
s  Military  Parade  ground.  i 

2,     The  Horticullural  GTOund«,-!^«)MX:'ViQ  w^e»,  embracing  garden^  | 
orchardii,  jauraeries,  arboretum  ani  ioisSi'L  "^ViMA^OTa.  | 


~cHAiiMpaiiisinicrfiir~iMr"i'^°i''^^^^''i^n 
EaEanciiHasciina 
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3.  The  Eeperimental  Farm,  70  acres,  inclading  the  experimentil 
platB  and  fields. 

4.  The  Stock  Farm,  110  acres. 

The  Univeretty  owns  another  farm  near  TJrb&na,  desij^ed  to  be  sold. 

The  experimentHJ  apple  orchard  has  over  3,000  trees  of  nearly  1,40) 
Tarititiee.  The  pear  orchard  has,  already  planted  or  growing  in  nor- 
gery,  over  100  Tarietioa  of  pears.  The  other  frnit  plantations  embraK 
a  large  nainber  of  varieties  of  various  fmit  trees  and  small  fruits. 

The  forest  plantations  already  include  20  acres  of  timber  trM 
planted  in  rows,  and  designed  to  illnsbrate  artificial  forest  caltnre. 

BUILDINGS. 
The  old  University  BniUling,  now  occnpied  parti;  by  class  roonif, 
library  and  lal)oratory,  and  partly  witli  private  rooms  for  studenle,  is  "i' 
liri<'k.  125  feet  in  length  and  five  stories  in  hight,  with  a  wing  pf  i' 
feet  by  80  feet,  four  stories  in  hight  The  building  was  donated  bi 
Champaign  county. 


ich  the  abi>vc  is  a  cut,  is  to  '■' 
■2\v  iV-.-t  in  K-;i,i,'tli.  with  wiii-r^  L-xli-ii.liriy  l>ack  124  feet.  It  ii  thrc-: 
-li.rlis  lio^i.lt;  liii^i-iiR'iLt.  nnci  ;A[!uis;iri!  v>«i'.  It  ifl  designed  whol!Ti"r 
I.iiiili"  US",  ami  will  (-I'Titiuii  il  lartrc  (niMic  hall  for  chapel  and  genai 
f.\i]ci.-jfs,  lnv'^u  OrawiiifT  niniiie  ami  lliirty  class  and  lecture  TfH'^ 
>?iiiru-iL-iit  for  the  inBtrvn;\.\.'i\  vA  \,W>v»  w  \:l<i<i  students.  In  wie  wi;-- 
t'>  (it;  tn;nic  1in'-i>i-<."f,  wiU  \iii  ^iwvW  ft.  *\v4.t\^>'i9,\\\i^w:N;  ■j.\\\v^.  M 
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II,  and  large  and  commodious  rooms  for  mosenms  of  Natural  History 
d  the  nsefiil  arts.  Several  large  rooms  for  literary  sodeties  will  also 
provided  in  the  Mansard  story.  The  building  is  Burmonnted  by 
'upanile  towers  for  clock  and  bells. 


The  new  Mechanical  Bailding  and  Drill  Hall  is  to  be  bnilt  this  enm- 
dT  and  to  be  ready  for  use  in  September.  It  will  be  of  brick,  1:^8 
it  in  length  by  80  feet  in  width,  two  stories  in  hight,  with  towers 
ree  etoriee  in  hight,  as  shown  in  above  perspective  view.  It  will 
ntain  a  boiler  and  forge  room,  a  machine  shop,  furnished  witli  steam 
.^ine,  lathes,  and  other  machinery  ;  pattern  and  finishing  shop,  and 
ops  for  carpentery,  cabinet  work,  wood  working  machinery,  paint 
uma,  printing  rooms,  draaghtinff  rooms,  and  rooms  for  models, 
lialiiiig,  etc. 

In  the  second  story  will  be  a  large  drill  hall,  120  feet  by  60  feet,  suf- 
ient  for  the  evolutions  of  a  company  of  infantry,  or  a  section  of  a 
tfery  of  field  artillery.  On  the  ground  floor  of  one  of  the  towers 
il  be  an  armorer's  shop,  a  band  room,  officer's  rooms  and  a  military 
)dc1  room. 


The  new  Greon  House, 
sliowD  here,  is  70  feet  by  24, 
exclusive  of  wing  containing 
potting,  seed  and  furnace 
rooms.  There  is,  besides,  an- 
other green  house  12  feet  by 
35  feet. 


The  Veterinary  Stables  and  oj»erafing  rooms  aite  to  o«av"p;3  'Ot\.fe'V>\v"^^- 
r  heretofore  used  as  shops.     It  is  provided  'wilii  &  ^oo^  ■jrai.tt.'tt^ 
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Bheds,  and  will  be  fitted  up  for  practical  inBtrnrtion  in  the  can  and 
treatment  of  sict  aoimaU  during  the  winter  clinic. 

The  University  lias  three  barns  belonging  to  the  stock  and  eipeii- 
mental  CarmB  snd  gardens,  and  three  dwelling  hoQBes  for  the  bd[» 
in  ten  dents. 

We  present  here  the  plans  and  &  perspective  view  of  the  farm  hotm 
recently  bnilt  on  the  Experimental  Farm  of  the  Industrial  tlniversitf. 
This  house  is  designed  to  afford  a  fair  model  for  a  farmer's  house.  !( 
is  tasteful  in  appearance,  economical  in  cost,  and  compact  sod  coDveai- 
ent  in  arrnngement.  We  offer  it  as  auotfaer  cootribntion  to  rorti 
architecture. 


Downing  recognized  the  truth  that  a  house  should  be  in  keepi"' 
with  the  scenery  by  which  it  is  surrounded.     One  would  build  a  *"! 

different  aty!e  of  house  among  the  rugged  hills  of  New  Englnnd  fW 
that  which  would  he  appropriate  on  the  prairies  of  Illinois.  The  hoo" 
here  shown  is  not  bo  marked  in  style  as  to  demand  surrniindiDgs  of  wj 
extreme  type.  If  well  sot  off  ijy  chimps  of  conical  evergreens,  on'' 
tall  and  brauching  elms,  it  will  look  well  on  the  prairie.  The  dimeif 
aioua  of  the  several  rooms  are  given  in  the  plans. 

A  cellar  nnder  the  whole,  walled  with  hard  brick  and  baring* 
eement  floor,  affords  a  laundry,  a  large  cistern  and  an  ample  eellsr-"' 
two  compartments,  one  of  which  may  be  given  to  dairy  nses  andli' 
other  to  vegetables 

The  front  door  is  sheltered  by  a  pleasant  verandah,  and  the  fr«°' 
hail  or  entry  affords  direct  admission  to  office,  parlor  and  kitchen,    1"' 
"office,"  a  small  room  wVuc^i  "iie  va\,A\\^(iX\\.  <Mraer  will  find  iba^'^ 
Mntlj  naefal  for  hVa  buameaa  aSa-vxft,  "w'^'^  '^w^  **'«''*  »a  *^ 


find  iboTti- 


reading  room  on  wet  days,  ttnd  m  th«  ereniugs.  The  "  parlor  "  is  a 
spacioQS  apartment,  and  roBdered  donbly  pleasant  by  tiie  bay  windoir. 
The  *'  kitchen  "  is  also  of  good  tize,  as  many  farmers'  families  make 
this  tiie  "  Imng  room,"  as  they  call  it,  vbere  the  cooking  and  eating 
are  both  done  and  the  family  work  goes  on.  A  lean-to,  serving  as  a 
sonimer  kitchen,  and  well  room,  has  been  added  since  the  building  was 
first  erected. 

A  glance  at  the  second  flobr  will  show  a  goodly  number  of  sleeping 
rooms,  M  bat  two  of  which  are  sopplied  with  good  closets.  There  is 
room  both  for  the  farmer's  own  family  and  for  the  largest  force  he  will 
need  to  employ  in  the  hay  and  harrest  fields. 


SaooDd  FliMu; 


The  entire  cost  of  the  hon^  furnished,  and  well  painted  outside  and 
in,  was  about  |2,500.  The  summer  kitchen  was  added  afterwards,  and 
iras  not  included  in  the  above  amount 


We  present  at  foot  of  preceding  page  tli'  perspective,  and  below  ths 
plana  of  the  baaement  and  first  floor  of  tho  Barn  recentlj  erected  on  tlis 
Stock  Farm  of  the  Industrial  University.  The  barn  has  a  north  aii 
■west  front  of  80  feet  each  Each  limb,  or  ell,  ia  40  feet  wide.  It  is  d 
the  kind  known  as  a  side  bill  bam. 

In  thebasenuni  plan,  the  spMB 
marked  A  is  under  tbe  horn 
stalls  and  has  a  concrete  bottots, 
eloping  towards  the  cistern,  0, 
designed  to  catch  the  Uqmi 
manures.  Tbe  apace  marked  V 
is  a  manure  pit,  open  at  botli 
ends  and  eloping  to  the  ceottf 
with  concrete  bottom.  R  ie  i 
root  cellar.     C,  the  cook  rooi^ 

llala  Viooi. 

to  be  furnished  witb  a  steam  holler  to  steam  food,  and  to  run  a  irnsH 
engine  to  furnish  power  for  grinding,  threshing  and  cntling.  Disi 
set  of  hog  pens,  and  £  another  set  of  pens  or  yard  under  the  ihed 
which  extends  along  both 

sides  of  the   harn   in  the 
angle.     S  represents  a  set 
of  bull  stalls  for  the  sev- 
eral breeds.     S,  a  aeries  of 
stalls    for    fine    breeding 
cows,  with  calf  pens  in  the 
rear  of  each.     0  0  shows 
tlie  place  of  the  large  cis-  ^       ^ 
terns    taking     the    water  ■'/         I 
from  the  roofs.     H  shows     (oj   ^" 
location  of  tbe  hay  scales. 


— 1 

1 
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Buenwol  PluL 

In  the  jtlan  of  the  first  floor,  B  B  are  bridges.  T  T  T  show  tnp 
doors  in  the  rear  of  horse  stalls  to  allow  droppings  to  be  thrown  into 
manure  pit.  L  shows  a  series  of  box  stalls  for  breeding  ntaree,  G  G 
grain  bins.  M  a  harness  room.  P  a  large  ventilating  tn be  or  fli^ 
leading  from  cattle  room  below  to  the  cap  above  the  roof.  There  irfl 
doors  in  the  sides  of  this  flue,  through  which  hay  can  be  thrown  do*" 
for  feeding  the  cattle. 

Above  tjie  main  floor  are  aTo^Va  Va-j  \ofta. 

The  foundation  ■walls  aie  ottcav^  s.'Viue'^QiV. 


There  i»     , 
rown  dort  I . 

J 
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PROPERTY  AND  PUNDa 

lea  the  lands  and  buildings  already  described,  which  are  with 
re,  library,  etc.,  valued  at  $216,000,  the  University  owns  25,000 
f  well  selected  wild  lands  in  Minnesota  and  Nebraska.  It  has 
dowment  funds,  invested  in  State  and  county  bonds,  amounting 
[:,000,  besides  other  property  and  avails  v&lued  at  $50,000. 

LIBRARY. 

Library,  which  has  been  carefully  selected  to  ud  the  scientific 
required  in  the  several  practical  courses,  includes  now  about 
'olumes,  and  an  appropriation  of  $10,000  has  just  been  made  by 
neral  Assembly  for  its  increase.  The  large  Library  Hall  is  fitted 
i  reading  room,  and  richly  provided  with  American,  English, 
L  and  German  papers  and  periodicals,  embracing  the  most  im- 
t  scientific  and  art  publications,  monthlies,  quarterlies,  etc.  The 
;  room,  well  warmed  and  lighted,  is  open  every  day  and  evening, 
constantly  resorted  to  by  the  faculty  and  students.  The  follow- 
)  some  of  the  periodicals  regularly  received  by  the  library : 


▲ORICULTITRIL, 

Southern  Outtivalor. 

lische  S^itung,  (German.) 

Sonthem  Planter  and  Fanner. 

1  Agriculturist 

Western  Farmer. 

\  Bee-keeper*8  Joum&L 

Western  Rural 

9  Rural  Messenger. 

Willamette  Farmer. 

a  Fanner. 

IDUOATIOHAL, 

Farmer. 

Michigan  Teacher. 

In  ion  Agriculturist 

HORTICULTURAL. 

le  Ackersman,  (German.) 

Gardener's  Monthly. 

1  Rural  World. 

Hortionlturiflt 

r  and  Country  Gentleman. 

Southern  Gardener. 

Union. 

TUton'8  Joomal  of  Hbrticultaie. 

»wer. 

mCHANIGAL, 

md  Home. 

American  Builder. 

for  Landwirtschail,  (German.) 

Architectural  Reyiew. 

of  Agriculture. 

Manufacturer  and  BnUder. 

'  aruier. 

Scientific  American. 

;schaft  Versuchstation,  (German.) 

Van  Nontrand'8  Eclectic  Engineers  Maga- 

usctts Ploughman. 

zine. 

1  Farmer. 

The  Workshop. 

Live  Stock  JoumaL 

CHIMIBTRT  AND  NATURAL  SOIUICn. 

'estem  Farmer. 

American  Naturalist 

•m*ir. 

American  Journal  of  Microscopy. 

•""armer. 

Annalen  der  Physik,  (German.) 

jme  Visitor. 

Comptes  Rendn^a,  ^^T«Ti<^^ 

ew  Yorker. 

Zeitachnft  A&xii^sik  CVi«fi\^  VS^«naasi:s 

BltkUkwood'a  Uagacloe. 

Edinburg  Retiew. 

LoDiInu  Quarurly. 

North  British  ReTJeW, 

IVeBtmineler  Reriew. 

Re'ue  lies  Deox  lioudM,  (FrMcb.) 

The  NatiMi. 


CoDtraliA  SantlneL 
ClisiDp&lgn  GoiuQ  Guetta^ 

CbampaigQ  Ijd'ioii. 

Chioigo  Evening  Poat 

IIliooiB  DemoonL 

miiipia  Sluii  Zcituogv  (Scbuil) 
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AIMS  OF  THE  UKIVEESITr. 


"  Ita  I«idiiig  ot^ect  ahall  be,  without  etcluding  othfr  idciitiSc  nnd  olassica!  (tudiea,  mi 
eluding  niililarj  Ui^lics,  (d  tench  auch  briujcbes  of  lenraing  ta  arc  relilevl  lo  ■grirulun  id 
the  mpclianiu  irts,  in  surh  manner  u  the  logiBlnturcs  of  tlie  slates  ma;  re}[«ctiTelj  pr»cnt« 
in  order  to  promote  the  libeml  uid  practical  etlucilion  of  the  tuduelriftl  rlaieea  in  llie  Ifoi 
pursuit*  and  professioDi  in  [Sfe." — Acl  of  Congrta  1SG3,  Sn.  4. 

<>  The  Truet«e«  (ball  hare  pover  to  provide  the  requiaile  buildinss,  appanttu  and  onw 
tnoei',  to  fli  the  ralea  of  tuition;  to  ^ipolnt  inch  profeaaon  and  inatmctan,  and  wItfiM 
and  provide  for  the  mauagi^mfMit  of  such  model  famia,  mode!  art,  and  other  depanmenti  isi 
professorships,  as  maj  lie  required  to  t^atli.  lu  the  m^st  thorough  manner,  !uch  braacbMrf 
liamiug  as  are  retateii  to  BgricQltare  and  the  EDechaolc  arts,  and  mllltarj  tactice,  wilbOnlB- 
eluding  other  aclentiEc  and  classical  atudica. — Acl  nf  General  Attaidtly  1S0T,  Sec  T. 

In  accordance  with  the  two  acts  above  quoted,  and  under  which tli« 
Universitj"  is  organized,  it  holds  its  its  pi'incipa!  aim  to  offer  freelj  tlit 
most  thorough  inBtruction  which  its  liberal  mesne  will  proTide,  in  iB 
the  branches  of  learning  useful  in  the  induetrial  arts,  or  necessary  t« 
"  the  liberal  and  practical  education  of  the  indnstrial  classes,  in  tlrt 
several  pnrsnits  or  professions  in  life."  It  includes  in  this,  all  neefiil 
learning — scientific  and  classical — all  that  belongs  to  sound  and  tbo^ 
ough  scholarship. 

It  aims  to  make  the  fiddt  of  learning  free  to  aU,  and  aUfre*,  tbit 
whoever  comes  may  learn  what  he  wills. 

It  aims  also  to  make  learning  praeiical.  It  woald  avoid  the  endlo^ 
and  often  useless  study  of  books — of  countless  words  and  theorizingB— 
and  unite  theory  and  practice,  making  books  subservient  to  the  yrvA- 
cal  knowledge  of  things.  In  its  methods  it  employs  the  hand  and  ejB, 
as  well  as  the  brain  of  the  stndefit,  to  the  fuUeet  extent,  and  se^  tc 
fit  him  to  act  as  well  as  to  think. 

Its  practical  aims  will  "be  bett.  MSiicreXooi.  \i-^  s.  TOTvey  of  the  fcUow- 
Dg  departmeDta  of  inatrucAoii,  lot  ■^V\dB.^.^.«l'Sfti^*'CIlft>\lW^.^JwSi^B*n^ 
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Seieniifie  Agrieultwrt,  embraelng  Soil  Culture  in  all  its  Tirieties,  and  for  all  cropa,  An!- 
lusbandry,  Stock  breeding,  f^seding,  etc.,  Yeterinaiy  Science,  Agricultural  Chemistry, 
Engineering  and  Drainage  of  lands. 

Horticulture^  including  Market  Gardening,  Fruit  Growing,  Management  of  NursehrieS, 
ts,  Green  Houses,  Propagating  Houses,  and  Ornamental  Grounds. 

Mechameal  Engvuuring^  Theory  and  practice  in  construction  of  machinery,  pattern 
ig  and  working  in  iron  and  brass.  Study  of  the  Motors,  Strength  of  Materials,  and 
inical  Drawing. 

Civil  Engineering^  including  Land  and  Government  Surreys,  Railroads,  Canals,  Bridge 
ing,  Topographical  Surveys  and  Leveling. 

Mining  Engineering^  embracing  Mine  Surveys,  Sinking  and  Tubing  of  Shafts,  driving 
lits,  and  methods  of  working;  Assaying,  IVeatment  of  Ores,  and  Metallurgy. 

EngliMh  Language  and  Ziteraiure,  A  thorough  and  extended  course  in  higher  Grammar, 
iric,  Criticism  and  Essay  Writing,  to  fit  students  for  editartal  or  other  literaiy  work,  or 

ng.  • 

Analytical  Chemittry,  Chemistry  appHed  to  the  Arts,  Laboratoiy  practice  with  reagents, 
)ipe,  and  spectroscope.  A  tiill  course,  to  fit  students  to  become  Chemists,  Drag^sts 
harmaceutiats. 

Architecture.  Architectural  Drawing,  Styles  of  Building,  Plans,  Materials,  Estimates, 
dentation. 

Military  Tactics,  Manual  of  Arms,  Squad,  Company  and  Battalion  Drill,  Brigade  and 
on  Evolutions,  Bayonet  and  Sword  Fei^dng,  Military  Arms,  Roads  and  Fortifications. 

History  and  Social  Science ^  Political  Economy,  Rural  and  Constitutional  Law. 

Mental  and  Moral  Phiiotophf^  and  Logic 

Modem  and  Ancient  Languages,    French,  German,  Latin  and  Greek. 

Commercial  Science,  Book  Keeping,  Commercial  Law,  etc. 

Mathematical  Science,  Pure  and  Applied,  Natural  Philosophy,  Astronomy. 

Natural  Bittory,  Botany,  Zoology,  Ge<^ogy,  Physical  Geography. 

FREEDOM  m  CHOICE  OF  STUDIES. 

le  University  being  designed,  not  for  children^  but  for  young  men 
(v^oinen  who  may  claim  to  know  something  of  their  own  wants^ 
TB  and  tastes,  entire  freedom  in  choice  of  etudies^  is  allowed  to  each 
mt,  subject  only  to  such  necessary  conditions  as  the  progress  of  the 
38,  or  the  convenience  in  teaching,  requires.  It  is  not  thought 
l1  or  right  to  urge  every  student,  without  regard  to  his  capacity, 

or  practical  wants,  to  take  entire  some  lengthened  curriculum,  or 
rse  of  studies."  Liberty  every  where  has  its  risks  and  responsi- 
es  as  well  as  its  benefits — in  schools  as  well  as  in  society ;  but  it  is 
0  be  proved  that  compulsory  scholarship  is  necessarily  better, 

and  more  certain  than  that  which  is  free  and  self-inspired.     Each 
nt  is  exhorted  to  weigh  carefully  his  own  powers  and  needs,  tp 
jel  freely  with  his  teachers,  to  choose  with  serious  and  independ- 
^nsideration,  the  branches  he  may  need  to  fit  him  for  hia  c\\r>^^\3l 
r,  and  then  to  pursue  tbem  with  earneBtne&B  wiA.  ^^i^^^^t^'cvRi^^ 
at  faltering  or  ScklenesB. 


It  ie  neceasarilj  required  :  let,  That  Btiidonte  sball  betborongiilyprt' 
pared  to  enter  and  keep  pace  witli  the  classes  in  the  studies  choeen;  gnl 
Sd,  That  tbey  sliall  take  these  studies  in  the  terms  in  which  tliejw 
taught  in  conree. 

It  is  expected  that  each  student  shall  have  three  distinct  etodio, 
affording  three  class  exercises  each  day.  But  on  special  request  lo  tht 
Facnlty,  be  may  be  allowed  less  or  more,  to  meet  the  ezigeDciee  of 
bis  course. 

No  change  in  etndies  can  be  made  after  the  beginning  of  s  Ceim, 
withont  permission  of  tlie  Facnity. 

It  is  recognized  that  students  will  often  need  advice  in  the  selection 
of  studies  and  in  the  arrangement  of  a  proper  course.  To  meet  thia  dmI 
the  Faculty  have  carefully  arranged  several  courses  of  studies  wbicli  roij 
be  wisely  followed  by  those  who  have  no  specif  reasons  for  divergii^ 
from  tbem. 

Due  care  will  be  taken  to  prevent,  as  far  as  possible,  all  abnse  of  tin 
liberty  of  choice.  Students  failing  to  pass  satisfactory  examinatioDs a 
their  choeen  Btadies,  will  not  be  permitted  to  remain  and  take  otif 
Btadies  without  a  vote  of  the  Faculty. 

DEPAHTJIENTS  AND  COLLEGES. 

Heretofore  the  courses  of  instrnction  have  been  exhibited  onijiiinl<J 
the  headings  of  the  several  Departments.  It  is  found  desirable,  in 
order  to  afford  a  clearer  view  of  the  actual  work  of  the  University,  M. 
add  the  sub-divisions  into  Colleges.  This  implies  no  change  in  ^ 
character  or  plan  of  the  University,  but  only  tbe  adoption  of  a  uswt 
now  common  in  the  American  Uuiversitles,  to  exhibit  more  impressiTdj 
the  several  courses  of  studios. 

A  Department  embraces  a  single  branch  of  study,  taught  ueoaUytTi 
single  professor  and  bis  assistants,  as  the  Department  of  English  Liter* 
ture,  or  of  Mathematics. 

A  College  includes  a  combined  course,  made  up  of  tbe  eeTer* 
branches  needful  for  some  one  calling  or  profession.  Thus,  in  the  oldef 
universities,  there  were  Medical  Colleges  and  Law  Schools,  andiutbs 
new  Industrial  or  Polytechnic  Universities,  are  found  Colleges  of  Api' 
culture,  of  Engineering,  of  Mechanical  Science,  etc. 

Under  the  following  several  Departments  will  be  fonnd  an  exhitiit" 

the  nature  and  extent  of  the  inatruction  afforded  in  each  of  thceei-K*' 

branches  of  learning  tanght  in  tbe  University.    The  student  mayleW 

from  this  the  character  of  anj  branch  and  tbe  time  necessary  to  cm- 

pletB  it. 
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Under  the  head  of  the  several  Colleges  he  will  find  marked  out  the 
coarse  of  studies  needful  to  fit  him  for  his  chosen  profession  or  pursuit 
These  studies  are  the  same  as  those  shown  under  the  heads  of  the 
Departments,  but  each  College  embraces  studies  from  several  depart- 
ments, taken  not  in  full,  but  to  such  extent  as  the  practical  aim  of  the 
Dollege  course  may  require. 

It  is  expected  that  each  student  will  enroll  himself  in  one  of  the 
colleges,  though  he  may  vary  from  the  course  of  studies  prescribed. 

The  course  of  studies,  both  in  the  Departments  and  Colleges,  are  sub- 
divided according  to  terms  and  years,  to  meet  the  necessities  of  class 
teaching.  The  student  is  at  libertjf  to  take  as  many  or  as  few  of  these 
terms  of  any  particalar  study  as  his  needs  may  require,  or  his  time  will 
allow,  but  the  fiiU  course  marked  out  will  be  found  necessary  to  a  com- 
plete mastery  of  the  subject. 


DEPARTMENTS  OF  STUDY. 

AGRICULTURE. 

This  Department  embraces  a  thorough  course  of  instruction  in  the 
Uieory  and  practice  of  land  culture  and  cropping  in  its  several  varieties ; 
Animal  Husbandry,  including  stock  and  dairy  farming ;  Sheep  and 
Bwine  Husbandry  and  the  principles  of  stock  breeding.  It  includes  also 
the  principles  of  the  amelioration  of  soil,  veterinary  science,  and  the 
general  management  of  farming  estates.  For  a  statement  of  the  full 
course  of  sciences  involved  in  Agriculture,  see  the  article  headed  ^'Col- 
lege of  Agriculture." 

The  following  presents  a  full  course  in  this  Department : 

First  Yia& — The  Farm, — Its  measurements  and  mapping;  sabdiTisions — meadows,  pas- 
tures, orchards,  woodlands,  gardens,  etc.  Fences,  hedges,  farm  buUdings.  SoU— classifica- 
Uon  and  mechanical  treatment  of  soils,  plowing,  etc.  Drainage.  Plant  OuUure — Structure 
ind  physiology  of  plants ;  classes  of  the  useful  plants,  their  characteristics,  yarieiies,  and 
ralues.     Wheat  culture,  maize  culture,  grass  culture,  root  culture. 

8xc90in>  Tkar — The  Farm, — Chemical  elements  and  chemical  treatment  of  soils.  Fertili- 
Eers — their  composition,  manufacture,  preservation  and  application.  Climate;  influenc<j  of 
ight,  heat  and  electricity  on  soils  and  vegetable  growth.  Farm  implements — principles  of 
ttructore  and  use.  Road-making.  Insects  injurious  to  vegetation.  Animal  husbandry — 
breeds  and  varieties  of  neat  cattle,  horses,  sheep  and  swine.  Principles  of  breeding,  rearing, 
ifaining,  fattening,  etc.  Chemical  composition  of  food,  and  preparation.  oCtlk!^  ««h«c«Xnv^^ 
ies.     Sheep  husbandry.    PouJtr/.    Beea.    Veterinary  surgery  and  med\c\xiA. 


Tanu)  TuK — Jfrieuttural  Eeanomy. — Belatton  of  Agrirultare  to  Ui«  nther  itidiuM«ui 
to  Commerce.  The  Beret*!  !i«nohai  of  ABrlcultare.  Agrieultural  book-koopiiig— i^  fc» 
book,  benl'book,  eto.  Jiural  Libb, — Of  tenures  and  conrejaDcea  of  luid.  of  hlfbnnif 
otttlu.  of  fcncfis,  of  Boliou*  irrcds,  cw,  Lajing  out  of  large  firmlug  ealaios.  Brnii  ""If 
lecture  aud  euglnecriag.  Foreigo  and  ancient  Bgriculturo.  Biitoiy  and  UlenUmnl'i^ 
oulCure. 

The  instruction  will  be  aided  and  iiluatrated  with  practical  exeroi" 
on  tho  experimental  and  stoct  farniB,  and  in  the  management  of  im 
and  graded  stock  of  several  varieties.  But  it  must  be  fnlly  nudeisWiJ 
that  it  is  no  part  of  the  business  of  the  Department  to  teach  tlifl  msn 
manual  processes  of  plowing,  hoeing,  harvesting,  etc,  these  cant* 
learned  in  the  employ  of  some  good  practical  farmer,  EuehasBUjl* 
found  in  every  township. 


r 


HORTICULTURE. 


The  stndies  in  thie  Department  will  include  the  formation,  natip 
ment  and  care  of  gardens,  hot-beds,  propagating  houses,  greeu  liou* 
nurseries,  orchards,  tree  plantations  and  omamentaJ  grounds.  Tbi  I 
instruction  will  be  from  toxt^books,  and  by  lectures  in  the  claBfl  rooB, 
together  with  illustrations  and  applications  in  the  propagating  u^ 
green  liouses,  botanical  garden  and  arboretum,  and  npon  the  v^et»Mt 
and  fruit  grounds. 

FuBT  Teaii — Flrii  Term. — Compotition  aod  dieies  of  »oiIi,  with  reference  tothfimwi 
fertiliELTi,  Fegetable  physiology,  ani]  la«s  of  ^otb  of  plants.  Second  Term. — CtMoiol 
treatment  of  eoila;  manufacture  sni!  spplication  of  maaurea;  laying  out  aod  mippinl ' 
grouuds.      Third  Ttrm. — Mecbaulcal  treatment  of  aoils.     Drainage.     InKoU   ii^arim 

Sico.VD  TiAB. — Pint  Term. — Fruitgrowing.  Planting  and  treatment  of  Orchardi.  IM' 
culture,  Strond  Tirm. — UnnageiDeiit  of  Nurgeries.  Propagating,  grafting,  etc  Planirf' 
orchards,  gardens,  etc.  Recoidj.  TAirJ  Tirm. — Uanagemeut  of  tnarket  and  ngU^ 
gardens.      Small  fruit  culture. 

Third  Ykar — Firit  TWnt.— Conttnictlon  and  care  of  hot  tud  green  honaea.  Pn^agiUil 
housQ.  Conservatories.  Floriculture.  Second  Ti^rm.— Garden  architecturo.  OmamenUli* 
Oreeo  home  work.     mr4  Tirm. — I.aiidacape   gardening.    Ancieot,  and  Foreign  Bwticd- 

MECHANICAL  SCIENCE  AND  ENGINEERING. 

The  Studies  of  this  Department  are  intended  to  qoalify  yonng:  on 
for  the  designing,  construction  or  saperintendence  of  all  kinds  of  n** 
cbinery.  It  will  embrace  a  thorough  course  of  instrnctioD  in  thep')*' 
riplee  of  mechanical  philosophy,  of  mechanical  devices  and  tbepi'li 
o/ machines,  of  pattern  making,  finishing  and  mecbanioal  propntiM, 
and  of  mecbauical  deeigmng  bu^  d.ta.m't^^. 


A  verj  important  element  of  mechanical  training,  too  often  over- 
looked, is  that  of  shop  practice.  Many  of  the  schools  of  mechanical 
en^neering  have  met  with  but  partial  snccess  from  the  neglect  of  this 
important  element  of  instruction.  Here  practical  instruction  goes 
luiQcl  in  hand  with  the  study  of  theory,  not  for  the  purpose  of  teaching 
mere  mechanic  art,  which  can  be  learned  in  any  of  the  thoooand  shops 
of  tlie  country;  but  to  give  a  practical  character  and  value  to  the  in- 
*^U€tion,  and  to  teach  more  effectually  the  work  of  the  mechanical 
engineer. 

^uor  YtAJL — Fir$t  Term,— Drawing,  The  use  of  dranghting  InBtniments  bj  the  student 
^  ^lineating  various  objects  placed  before  him.  Principles  of  Projection  and  Isometrical 
'^^'^wing.  Application  of  water  colors  in  FinishiDg  drawings  by  Tinting  and  Graining. 
^^^ond  Term, — Deaeriptive  Oeomeiery,  Generation  of  lines  and  surfaces  of  single  and  double 
^^^i^ature ;  Graphical  solution  of  various  problems  bj  the  theory  of  Projections ;  Construction 
^^  Tin  and  Sheet  Iron  workers'  patterns. 

SiooffD  TxAB — F\rU  Term, — Dmgnvug  and  Drawing,    Practice  in  making  working  drawings 
^  Original  Designs.    Designing  of  Machines  intended  for  specific  purposes,  the  parts  shaped, 
*^t)portioned  and  arranged  by  the  student.     Second  Term,     Shades^  Shadowe  and  Perejtectivt, 
i^^ciple  of  Light  and  Shade ;  Use  of  Water  Colors  in  giving  actual  external  appearance. 
"^Djection  of  Shadows,   representing  objects  as  shown  in  direct  light    Finished  and  Colored 
"^^npeotives  or  Pictures.     Praeiieal  Meehaniea,    Shop  practice  in  constructing  Models  or 
'Machines  from  working  drawings  of  the  student's  own  design;  Making  Patterns  for  moulder's 
^^;  Moulding  and  casting  brass  and  other  metals;  Bench  work,  filing.     TFtird  Term — Pradi- 
^^Methaniee  continued      Shop  practice  in  constructing  machines  and  models.     Study  of  cut- 
Mug  tools,  such  as  Drills,  Counterbores,   Reamers'  Turning  Cutters  or  Tools,  Revolving  or 
^liUiiig  Cutters,  Taps,  Dies,  Chasers,  Kncrls,  Dial  Plates  for  Gear  Cutters,  etc. 

Third  Year — Pint  Term, — CinemaHee  or  Comparison  of  Motion.  Relative  motion  of  points 
Ui  any  system  of  connected  lines  of  pieces ;  motion,  considered  independent  of  force ;  velocity 
>%tio.  Prineiplee  of  Mechanism,  Cinematics  applied  to  the  investigation  of  the  motion  of 
^ilKsrent  elementary  parts  of  machines,  such  as  friction  wheels;  curves  in  rolling  contact; 
earns  and  curves  in  sliding  contact;  correct  working  gear  teeth ;  gearing  chains ;  escapements; 
link  work;  cylindrical,  conical  and  double  screws.  Second  Term.  Analytical  Mrchanicn, 
Equilibrium  and  resultant  of  forces;  principle  of  moments  and  of  virtual  velocities;  determi- 
nation of  **Center  of  Gravity" ;  support  of  bodies  on  inclined  planes ;  friction  considered  in 
connection  with  motion  of  bodies  upon  surfaces;  relation  of  force,  time  and  space  when 
bodies  are  projected  in  the  air.  Motion  of  rotating  and  vibrating  masses.  Pht/iica,  Prop- 
erties of  matter;  liquids  and  gases;  laws  of  falling  bodies;  Atwood's  Machine;  weight  in 
different  latitudes;  molecular  forces;  elasticity  and  compressibility:  theory  of  undulations 
and  vibrations;  musical  instruments;  light;  solar  spectrum  and  mode  of  ascertaining  the 
composition  of  the  Sun,  stars  and  nebulsc.  Correction  of  the  aberration  of  lenses  for  micro- 
tcopes,  telescopes  and  other  optical  instruments.  Third  Term — Anaiytieal  Ifechanus  continued. 
llotioo  of  Material  points  as  constrained  to  move  in  given  paths;  amount  and  center  of  hy- 
drostatic pressure  upon  surfaces.  Deicriptive  Attronomy — Relative  size  and  position  of  the 
tSarth  as  compared  with  other  heavenly  bodies,  and  the  movement  among  them ;  relative  mass 
and  density  of  the  distinct  bodies  of  the  solar  system;  parrallax  aberration  and  velocity  of 
light;  precession  nutation;  physical  construction  of  the  Sun, planed,  com«\A^  %\ax%^ \vs^yc^s&^ 
«tc.     Ph,ync9  conimuid^HeAt    iDtenaity,  quantity  and  effecU,  laXen^  «ii^  %^\^(^\i««X\^KAW» 


lie&tmg  nppariluB;  TeallUtiog  and  winalug  of  l>uildiDg»:  beatiag  pow«r  of  fuel; 
•quivuleot  beaU  Mi^netic  dip.  declinaLion,  rBFiiiioD,  iatcaaitj,  etc. ;  ci.'uvertitiilil;  ol  m|> 
lietl«iu  and  eludriuitj ;  IdunLitj  of  ligbtumjf  vul  the  elecUio  ipu-k )  proper  Ibroi  of  ligtatui 
rods,  eleclrio  telegraph. 

FoFBTH  YKiS — J^ril  Trrm — HyJrauIia,  Pntumatiti  and  77iermodjfnamica.  Flowot  UqoHl 
■nd  Ua«M  tLrougb  orlSoea.  aeira,  plpce,  and  chanoela.  Diatribution  of  iFsMr  and  pa  tl 
dtiet.  UacbiaM  Ibr  raiaiog  naur,  EOeutupomeuiperuturabjauddua  clutngea  in  ibafolnw 
of  a  gaa,  ai  wheQ  expandiog  in  engine  cjlindtnt,  or  In  compreasiog  air  for  motor  pujon 
StrtngiA  i>j' MaliruitM.  Reaietani'e  of  Bcama,  PiUan,  etc.,  to  fleiure  and  ruplure.  Cimatf 
Fiexure.  Uutmuni  DeBectioD.  Strength  of  rmisea.  Seeottd  Trrm — Primt  Jfaeira.  VtA 
develupcd  bj  Waler-Wheela,  Wiad-WheelB,  Steam,  Dot  Mt  and  Electric  Engines,  nkli« 
•DuDomy,  and  efflcieucj.  Draitingi.  (JimtjArtg  Itrawingi  of  Maehmtry ;  plani,  elenliin 
wctiwaa  Had  detaik,  the  same  Quisbed  with  line  abading  and  water  colora.  TliirJ  1i^l^- 
Mill  Wori  and  MacAinerv. — Heav;  Uaehlnerj  oad  iu  FouDdatJona,  for  Milla  and  FacWriM 
VauaiaL'turer's  niacbiuer;,  engineer's  macblnerf,  etc.  Oramng.  Dcilgning  of 
drawiagit  and 


CIVIL  ENGINEERIMG. 
The  etndiea  of  this  Department  extend  throngh  four  years.  TIkhi 
of  the  lirst  three  will  prepare  a  etiident  for  undertaking  maoy  eogi- 
Qeering  operations,  such  as  the  building  of  ruilroada,  canals,  embank- 
ments, etc.  The  I'oiuth  year  is  intended  for  those  who  wish  u>£l 
tbemselveB  for  the  higher  engineering  constructions,  such  as  the  ba^ 
ing  of  arches,  trussed  bridges,  and  supporting  trames  of  all  kinds. 

Fiiitr  Tk*h— i-irtt  Jtmi.— Projection  druwiug.  [Si:e  Uifclmniciil  DepiirUTieut.]  Smd 
I'lTjii. — Deeuriptive  Gaometr)',  KcprueuLoliou  lud  Jun'ui^sioD  of  litieft,  Huifuceei,  aaiglea.MC., 
bf  their  projectiooa ;  Graphical  aolutiou  uf  problems. 

Second  Ytin — First  Term. — Surv-ejiug,  chain,  compaas  uid  tranait  ioatrument^  appliidu 
land  aurrcjing ;  laying  out,  parting  oBT  and  dividing  up  locd;  running  perpendicular  u>' 
parallels;  measuring  iuacceasible  distances  and  angles;  method  of  surrev  of  tbe  public l>^ 
of  Ike  United  Stales.  Leveling;  me&auring  the  difliiivnce  of  bight  between  two  or  men 
pointa.  Uaps  and  plixta  of  survcjd.  Hecond  Term, — Shadea,  shaduwB  and  perspecliie.  [SB 
Mechnnical  Department.]  Topograpbiual  surseyiug  and  drawing.  Survajs  made  with  ito 
traneil  und  lereliog  inatrumCDt«  in  the  ordinar7  way,  altio  by  tbe  mure  Approved  modera  mnb- 
ods  as  adopted  upon  the  gostrnmenl  surveys  of  Ibe  United  Stales,  with  Qie  atadia,  for  lb< 
determination  of  higbts  above  a  datum  plane  of  differeot  pointa;  iocation  of  contour lisM 
passing  through  paints  of  equal  bight;  lield  skutchiug,  etc 

Tnuilr  TtAB — Fint  Term. — Roads  and  railroads.  Prelimiuarj  sort-eyB  and  final  loouioa  rf 
Ideal  rapids  by  the  actual  use  of  engineer's  insu-uinunta  in  the  field;  laying  out  on  thegnnlJ 
of  circular  and  parabolic  railroad  eurres,  tuniouts^  crossings,  etc. ;  elevation  of  tbe  outer  nil: 
cuttings  and  embajikmenta ;  plana,  pro&les,  seclions,  etc.  Steomi  Term. — Analytical  methur 
lea  and  physics.  [Soe  Mechauioal  Department]  Third  Term. — Analytical  uiech&ni<«  and 
physics  continued.  [See  Mecbsnicol  DepnrliucnC.]  Also,  three  year  students:  )l»liu>'< 
Civil  Engineering.  Building  materials;  resnits  of  eiperimCBlal  researches  on  anvogtli  o' 
maleriuls;  masonry;  Jraming;  foundations;  cmbaiikmeut  walls;  canal  locks;  Ma^coauis- 
provemeuts. 

FociiTn  Veah — Firtl  Term, — Strength  of  materials.  Tensile  compressive  and  Imiii 
Btrcagih  and  elasti.'Ity  ol  steiiV  iron,  wooA  anft  (Wntt.^bBQ  in  tbe  form  of  beams,  pillan, 
Ifydraulies.     Flow  of  liquldslhrooK\iov\fi.ce».''itivs,V'V;*, 
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water  and  gai  in  dtiee.    Practical  Aitronomj.    Uae  of  tlM  Mztani^  tranait,  equatorial  and 
lith  instruments  in  the  determination  of  latitude  and  longitude,  bj  the  method  of  equal 
itudes;  circum-meridian  altitudes;  meridian  transits,  and  anj  altitude  of  a  star  or  the  Sua. 
ymd  JW'm.—Stabilitj  of  frames.    Deriration  of  formulso  for  the  strength  and  stabilitj  of 
3  Tarious  members  of  trussed  frames  of  all  kinds,  such  as  trussed  bridges  and  roofs ;  steel 
»n,  and  stone  arches;  stability  of  a  wall  sustoining  a  building,  roof,  pressure  of  water  in 
ms,  or  pressure  of  earth  in  embankments.    Construction  drawing.    Drawing  of  eiisting 
gineering  constructions,  with  due  regard  to  the  most  appro?ed  methods  of  uniting  materials 
structures.     Tfwrd  Term. — Stone  cutting.    Application  of  the  theory  of  descriptive  geom- 
7  and  graphics  to  the  determination  of  the  dimensions  and  form  of  stone  required  in  build- 
gs;  plain,  groined,  cloistered,  skew,  and  other  arches;  lining  for  tunnels,  etc    Qeodesj. 
^termination  of  the  figure  of  the  earth;  methods  of  conducting  extended  surreys  of  the 
rth's  surface;  ordinary  methods  of  measuring  base  lines;  method  by  the  standard  compen- 
ting  rods  of  the  United  States  Coast  and  lake  suryeys;  running  of  standard  meridians  and 
urallels  for  government  land  surreys,  eto.    Drawing.    Finished  drawings  of  bridges  and 
;her  structures. 

MnoNa. 

This  Department  embraces  two  branches  of  studies :  Ist.  Engineer- 
ig  operations ;  inclading  mine  surveys,  the  opening  and  working  of 
lines,  all  mining  constructions,  etc.,  taught  at  present  in  the  College 
f  Engineering.  2d.  The  subjects  of  Mineralogy,  Metallurgy,  Assay- 
ng,  treatment  of  ores,  smelting,  etc.,  as  taught  in  tlie  College  of 
Chemistry.  The  course  in  Engineering  and  in  Metallurgy  will  be 
ound  under  the  head  of  those  two  colleges. 

ENGLISH  LANGUAGE  AND  LITERATURE. 

In  the  arrangement  of  the  studies  in  this  Department,  the  endeavor 
las  been  to  present  so  thorough  and  extended  a  drill  in  grammatical 
md  philological  study,  and  in  the  authors  and  history  of  our  language, 
18  to  aflFord  the  advantages,  so  far  as  may  be,  of  the  ordinary  study  of 
Latin  and  Greek. 

The  course  is  arranged  to  extend  through  three  years,  but  it  may  be 
ihortened  according  to  the  ability  or  needs  of  the  student. 

Instruction  will  be  given  by  text  books  and  lectures ;  and  constant 
3ractice  in  essay  writing,  forensics,  presentation  of  plans  and  criticisms, 
will  be  required.  Public  declamations,  original  or  selected,  and  origi; 
rial  essays,  are  required  of  every  student  at  least  twice  a  term,  during 
his  entire  connection  with  the  University. 

Fust  Ykar — Firtt  Term. — Punctuation;  use  of  capitals;  sources  of  the  English  languapc; 
principles  of  composition  and  essay  writing.     Second  Ttrnu — Primary  rhetoric;  advani-ed 
grammar;  philological  and  grammatical  analy.<is  of  modern  authors.     7'hird  Ttrm. — Advanced 
grammar;  philological   and  grammatical  analysis  of  Milton  and  other  authors \  \xv&\nr^  ^^. 
their  times  and  contemporaries. 

Second  Yeab— /aw/  TJ^/m— Grammatical  and  philological  anaV^^ift  o^  ^V^^twysw^  «Q 
enrJf  di-Ajnatists;  hiatorj  of  the  times  ant  contemporariea  of  SVia.Veftveix^.     Secot^  T 


Grammatical  nnd  philiilogicsl  aaftlysia  ot  Spenser,  Gover,  Ohsucer,  el«.,  koA  tiisl«7<if  ttik 
ttnics.     Third  Ttrtn. — HisWrj  of  English  liiemlure,  eeaajB  «nd  criliciEms. 

TBntpY'iiti — Fim  Trm. — BieCorj  of  English  and  Amerion  literature,  CMkn  uulaift 
ctama.  8eronil7Wm. — Rhetoric  proper;  InreDtlon;  pUiu,  eto,  2%tr</ TWvn. — B^fnifWIlf 
Cntioiam;  methoda  of  philological  Wady,  eto. 

GERMAN  LANODAGB  AND  LTTERATURB. 

ThiB  language  being  of  quite  practical  value  to  the  farmer  Hnd  sni- 
ean  of  tliis  country,  it  will  be  tauglit  thoroughly  in  a  two  yeare'  ctiuiM. 
The  firet  year  aima  to  enable  a  student  to  read  such  German  scieati&t 
works  as  hiB  conrse  demaiidB.  The  second  year  completes  the  conne, 
and  makes  the  student  thoroughly  acquainted  with  tJie  langnage. 

FlMT  TstR — Fint  Term — Wonnui'B  Complele  Oermin  Elymology.  to  lesaoo  SS.  £«■' 
TVrm,  —  Etjmologj  completedi  OonieraaUoDftl  Header;  Oermaa  Eoho  comnMOced.  fW 
Term. — Syntax;  Reader  completed. 

Bjookc  YiiM — Pifil  Term. — Review  of  Etjimology ;  Claasic  Reulc*.  Stamd  Temi—fi* 
view  of  Syntai;  Schiller's  William  Tell;  Ouelhe's  Iphjgeoia.  Third  7fl-m.— Lectura  nslli 
GermuiLaDgiiige;  convoreatioD  uid  eomposilioa;  SchkUer's  Jiuigfi«a  Ton  Orle»Di;  rodof 
of  German  papers  through  second  and  third  terms. 

Books  for  reference — Grimm's  Deutsche  Sprachlehre  ;  Adier'a  Di^ 
tionary. 

FRENCH  LANGUAGE  AND  LITEBATDBE. 

The  course  of  inatruction  in  French  will  extend  through  two  ymn. 
but  stuilenis  who  dL-sire  to  pursue  the  language  only  far  enough  to 
enable  them  to  read  tlie  scientific  works  which  they  may  find  it  neces- 
sary to  consult,  are  expected  to  acquire  sufficient  for  this  in  a  sinale 
year.  The  reading  room  ia  well  supplied  with  French  Agricultural 
and  Scientific  journals,  and  mnch  of  the  best  French  literature, 

FissT  Year — Fir$t  Trrm. — Etymology.  Orfti  ciercises  in  French  pronuncietion ;  •!*» 
eiercises  in  translating  English  into  French.  Second  Term, — Etymotog;.  Select  readiop; 
CDiiMraoiionJ  weekly.      Third  Term. — Syntai.  Traualatlng;  French  composition; 

PacosD  Tiin — Pirti  Term. — RcTleir  of  Grammar;  classic  French  literature; 
weekly,     Sceond    Term. — Modern    French  l.il^rature,   novels,    comedies,  etc, ; 
weekly;  compoaition.     Third  Term. — Uodern  French  Literature  continued;  hiMorr  of  Fiestt 
Literature;  written  criticismH  of  French  auihora  by  the  cloas  weekly. 

LATIN  LANGUAGE  AND  LITERATURE. 
Students  will  not  be  admitted  to  this  department  who  are  not  pre- 
pared to  enter  at  once  upon  the  reading  of  Cicero. 

FiHST  TtAB. — Orations  of  Cicero;  Latin  prose  compositiou  began  and  continued  thiwi^ 
the  coiirae;  eelectiooB  from  Virgil;  Latin  prosody. 

Seoosd  Year. — Selections  from  Livy;  Horace;  JnvcnaL 

THl(rl>yEiFi.— Cicero  deOfficiia;  Cicero  de  Oralore;  lectures  on  the  origin  and  etnirtw"f 
iJiu  Laiiu  l.iaguage;  Fcteie'a  ttmn^Wui  (yfbc'E  au<;QEmvC&  iKeuloQallT  be  sabnlltiMl ' 
the  piaxx  at  eoine  of  ibe  above. 
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GREEK  LANGUAGE  AND  LITERATURE. 
This  course  will  resemble  that  in  the  Department  of  Latin. 

FiBST  Tear. — First  three  books  of  Xenophon't  Anabttslt;  Herodotos;  Greek  prose  compo- 
sitiou  begun  and  continued  throughout  the  course. 
8B00ND  YiAB. — Demoethenes ;  Tbucydides;  Homer's  Ili«d. 
Thiad  Tiab.— Xenophon't  Momorabilio  of  Socntes.    Selections  from  Plato  and  Greek  poets. 

Select  portions  of  Smith's  History  of  Greece  will  be  read  in  coarse, 
and  lectures  given  on  Greek  history  and  philosophy. 

CHEMISTRY. 

The  full  course  in  this  Department  will  occupy  four  years,  and  is 
designed  to  make  students  at  home  in  the  applications  of  chemistry  to 
agriculture,  and  the  arts  and  manufactures ;  in  a  word,  to  make  them 
thorough  chemists. 

FiBST  YzAR-'Fint  Term, — ^Inorganic  Chemistry  and  Chemical  Physics.  Seeomd  TVnii.— 
Organic  Chemistry.  TTurd  Term. — Qualitati^  Analysis— detection  of  the  alkalies,  the 
alkaline  earths,  the  earths,  the  metals,  the  mineral  acids  and  the  organic  acids.  Use  of  the 
blow-pipe  and  the  spectroscope.  Crystallography  and  Descriptive  Mineralogy.  Instructions  on 
the  subject  will  be  given  by  lectures,  and  the  students  wUl  have  practice  in  determining 
minerals. 

81COHD  TiAR — First  TWtn.— Qualitative  Analysis — a  series  of  substances  for  practice  in 
the  detection  and  separation  of  the  elements.  Practice  in  Mineralogy  continued.  Second 
Term. — Quantitative  Analysis.  Salts,  minerals,  ores,  alloys,  furnace  products,  eta  Third 
Term. — Quantitative  analysis  of  soils,  manures,  ashes  of  plants  and  mineral  waters. 

Third  Tkar — First  Term. — Quantitative  Analysis  continued;  assaying;  volumetric  analy- 
sis. Second  Term. — Organic  Analysis.  Detection  and  separation  of  organic  acids  and  bases, 
and  other  organic  compounds.  Third  Term, — Quantitative  Organic  Analysis:  1st,  of  com- 
pounds containing  carbon  and  hydrogen ;  2d,  of  compounds  containing  corbon,  hydrogen 
and  oxygen;  8d,  estimation  of  nitrogen,  sulphur,  chlorine,  bromine  and  iodine  in  organic 
compounds. 

FouExn  Year — F^rtt  Term. — Preparation  of  chemicals.  Second  Term. — Chemistry  applied 
to  the  arts  of  dyeing,  bleaching,  calico  printing,  electrotyping  and  photographing.  Third 
Term. — Lectures  on  the  manufacture  of  glass  and  porcelain,  the  smelting  of  ores;  heating 
and  Ulumination,  etc. 

^  ARCHITECTURE. 

This  Department  is  for  the  present  appended  to  the  College  of  Engi- 
neering. Its  studies  embrace  many  of  those  belonging  to  the  course 
in  Civil  Engineering.  They  include,  also,  Architectural  Drawing,  the 
principles  and  styles  of  Architecture,  the  history  of  Architecture,  and 
plans  and  estimates  for  buildings  of  all  kinds. 

NATURAL    HISTORY. 

First  Tear — Second  Term. — Structural  and   Physiological  Botany.    Fotm^  tst^Tv^Tcwv^Vt 
structure,  morphology,  growth  and   office  of  the  leaves  and  AoweT»\  toTisi%^  ^co^o^i  ^xA 
office  of  the  stem  Mnd  root;  cellular  tiaanef  cell  development,  oeVY  con^eiiXA  axi^  o^  \x«sis 
^onoMiions;  ttruetare,  porta  and  uses  of  seeds  and  fruits^  and  ibb  iood^  TluU^9t^oll  %a^  ^m(1 
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dnction  of  planta — the  whole  iUiutrated  t>f  tiTing  md  dri<Ml  specimens  and  drawingi.  lU 
anough  of  BjSlemBtia  BoMo;  la  caitblo  Iho  gcaeral  studont  to  anitljZB  the  Qoireriog  pluui., 
HTUrJ  Ttnit. — Botany  in  lectures:  Ist,  the  natural  orders,  thcu-  extent,  propertiee,  am  mi 
^■tribtitioii ;  3d,  uM  of  the  lulcroscope.  Vegetable  Phjiiologr  continued.  CluRiGntiin' 
4iltribat'ion  ajid  reproduction  of  crypto^sunous  pUuli. 

Bkcokd  YeAB— J^ii*  7erm.— SjBtemotio  Boiioy,  PracUoI  ecuminatioo  nnd  colleetiaii  rf 
the  flowering  sad  flonerleBS  plants  frou  ail  parts  of  the  State,  u  far  u  practicableL  Bolaii- 
eal  eicuraiona  and  Burveja.  Zoologv.  Principle*  of  Zoology.  Deralopmeal,  KniMan, 
elaBBiBcBlion  and  dlslriliudoQ  of  anioiBlB.  Smn-d  Tmn. — SjBtemaUo  Zoology  in  le-^tunt: 
lit,  natural  orders,  fanii lied,  etc. ;  3d,  Embrjrilogy  and  peL-uliar  modes  of  reproduction;  ali#- 
tiale  generation;  ComparatiTO  Anatomy  m  applied  to  classifl cation.  Collection  and  preaem' 
tlon  of  Bpetimena,  and  Natural  lliatorj  of  domeatiu  animala.  Third  Term. — £ntomok0. 
OlaisiQ cation  of  Inaecta;  habits  of  those  iqjurious  to  tegetation,  with  meus  of  ciwakiif 
ftrir  Tavages.    Habits  of  beceficial  apecies. 

TniRD  YCAB  —  F\rtt  Ttrm. — General  Physlologf.  Compantly«  Anatomf.  Oaol^. 
B«Bmrf  J'nvrt.— Priiiciplea  of  Geology.  Third  yerm.— Lilbological  Geology.  SoiuM*  a^ 
matcriuls  of  mineral  Health;  building  Btoaes;  aiineral  Tcins,      PuliEonlology. 

ForKTK  YkaB — Fir*l  Term, — Historical  Geology.  Secotut  Term. — PhjBical  Geocrapfcj  ul 
HeteoTology.  Third  Ttrm. — Special  Geology  of  ItliDois.  Uethod  of  coaducting  surttTi. 
Practical  excursions. 

PURE  MATHKBIATIC8. 

Tbe  studies  of  tliia  Department  extend  throngli  eight  terms.  ThoK 
of  the  first  aix  are,  it  is  thought,  what  the  general  student  will  require; 

the  seventh  is  coiiBidered  necessary,  and  the  eighth  desirable  for  tiie 
engineer. 

FiiiBT  Yeak — Firii  Term, — Geometry,  Davies'  Legendra,  i-T  Itooki;  elementary  principid, 
latjos  anil  proportions,  the  circle  and  the  measurement  of  anglCB,  measure  meat  aod  jiropeniu 
ol'  poly^onB,  area  of  the  circle.  Saond  Tmn.- — Geometry,  vi-ii  booka ;  plane*:  polycdial 
angles;  the  prism,  pyramiii,  cylinder,  cone  and  sphere,  tlie  properties  and  meaaujetueDt  oI: 
area,  of  a  tpherical  polygon,  of  a  lune;  maaaurement  of  spherical  angle*.  Algebra,  DaVk^ 
Bourdon,  chapters  vi  and  til;  formation  of  powers;  binomial  theorem;  eitraction  of  rogU  ii( 
anydegree;  radicals  of  any  degree;  theory  of  exponents.  Third  Tirm. — Higher  Aigebn, 
■eries,  properties  and  summation  of;  binomial  theorem,  general  demonstration  of ;  eipDno 
tlal  quantities;  logarithms:  general  theoij  of  equations. 

Skcosii  Year— /V*!  Term. — Trigonometry,  plane,  apherical  and  nnaljtical ;  fonnationuii 
use  of  tallied ;  Bolutioii  of  right  angled  and  oblique  angled  triangles ;  rcIaUoaa  belsten  tix 
circular  functions  of  any  arc.  Oecoad  Trrm. — Analytical  Geometry;  geometrical  cODSlnittiat. 
poiut  and  right  line  OD  a  plao'';  properties  and  measurement  of  the  circle,  ellipse,  pvabiil> 
and  hyperbola;  point,  right  line,  plane  and  surface  of  revolution  in  space.  TTdrd  Tierm— DiT 
ferential  Calculus;  diObrentinlB  uf  algehraia  functions  of  a  single  variable;  Uaolaw'i 
Theorem ;  Taylor's  Theorem  ;  diOerentials  of  Irinecendentnl  functions  ;  maiiiua  and  minuu 
o(  functions  uf  a  single  variable ;  equations  of  tangent  and  uormat ;  expressions  for  lubui- 
gent,  Bub-normal,  etc.;  diflcrenlials  of  an  arc,  plane  area,  surface  and  volume  of  retolidii* 
Integral  Calculus;  integration  of  monomiala,  of  particular  binomials,  of  rational  fnc^au. 
applications  in  the  rectiGuation  and  quadrature  of  curves,  in  the  quadrature  of  anrfJim  '^ 
rerolution,  and  in  the  cubature  of  volumes  of  revok 
Tbibd  Year — ii'irti  Ttrm. — A.na1;t\ca\  QeQii«\.v^  .,  cmtvcb  in  space ;  diBciueioii 

emJ  njuatJon  of  the  second  degree ;  Awciwtoo  ot  iXie  wH^asia  ot  ft»  vwmj^ffcjec. 

t/»J  CalvalMt;  diBbtflntiala   of  tuowuma  oS  van  ijtnujtt 
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fenetioM of  two  or  more  TtriablM;  ltt!idsii«3rof  enrres  lo  ooinelds ;  OMvlatorj  oones;  ndlos 
of  ewTatvre;  efolates  and  inYolutes;  ooTdlopM;  oopftrootioii  and  disoosaUm  of  algebraio 
cuires,  the  logarithmic  ourfo,  the  ojcloid.  epiralt;  geoeial  eurAioea;  equatioae  of  tangeiil 
plane  and  normal  line;  partial  differentials  of  a  Burfaoe  and  of  a  volame.  Integral  Calculus; 
integration  of  the  difierentiala  of  circular  functions  and  of  circular  arcs;  of  certain  irra- 
tional differentials;  of  differentials  containing  transcendental  quantities;  of  the  differentials 
of  the  hi^er  orders;  and  of  differential  equations;  reetiflcation  and  quadratere  of  ounres ; 
cubature  of  Tolumes  in  general  JSeamd  T«rm.— Oalculus  of  Variations.  Method  of  Least 
Squares. 

HISTORY  AND  SOCIAL  SCIENCE. 

The  inetruction  in  this  Department  will  be  given  partly  with  text 
books,  but  chiefly  by  lectures,  with  systematic  readings  of  specified 
authors,  and  daily  examinations  on  the  same.  The  study  of  historical 
geography  will  keep  even  pace  with  the  history  studied,  and  the  chron- 
ology will  be  rendered  as  clear  and  distinct  as  possible.  Written  ex- 
ercises on  chronology,  and  essays  in  historical  criticism,  will  constitute 
prominent  features  of  the  course. 

F1B8T  Year — Firtt  Term, — Discorery,  settlement  and  colonial  history  of  the  United  States, 
with  notices  of  other  American  States;  American  geography.  Two  lectures  (or  lessons)  a 
week.  Second  Term, — ^History  of  the  United  States  from  the  time  of  the  Revolution.  Two 
lectures  (or  lessons)  a  week. 

SxcoND  Year — Fint  Term. — ^Ancient  History  of  Greece  and  Rome,  with  notices  of  other 
ancient  nations ;  ancient  Geography.  Five  lessons  (or  lectures)  a  week.  Second  Term. — Medi- 
aeval  history.  Third  lerm.  Modern  history — ^general  European  history:  European  geogra- 
phy.   Five  lessons  (or  lectures)  a  week.    Political  economy. 

Third  YKAR^Fint  TVrm.— Constitutional  history  of  Engknd,  and  of  the  United  SUtes. 
Two  lectures  a  week.  Second  7'erm, — History  of  Civilization;  analysis  of  historical  ibrces 
and  phenomena ;  notices  of  the  history  of  the  arts  and  of  the  inductive  sciences.  Third  Term.  — 
Political  philosophy;  constitutional  and  international  law. 

COMMERCIAL, 

The  course  in  this  Department  will  occupy  one  year,  the  first  term 
of  which  will  be  occupied  in  teaching  the  principles  of  book-keeping 
in  general ;  the  second,  their  application  to  special  lines  of  business, 
general  business  forms  and  papers,  and  the  third,  to  the  higher  oj>era- 
tions  of  a  counting  house,  commercial  law  and  political  economy. 
Students  who  wish  to  prepare  for  a  commercial  career,  and  also  acquire 
a  general  education,  may  extend  this  course  through  two  or  more  years, 
by  taking  such  collateral  studies  as  their  contemplated  vocation  may 
render  desirable.  Studies  recommended  for  this  purpose,  would  be: 
The  English  and  German  Languages,  Mathematics,  one  or  two  terms 
of  Chemistry  (for  druggists,  etc.),  and  History, 

JHrgt  Term.— Book-keeping  hy  single  and  double  entry;  theory  oi  Tnwt^kXvVJ^^  ^a<ia^w\»^  ^s^^ 
the  aerenJ principal  and  auxiliaij  books.     Penmanship ;  commercVsX  c^ca\%.\AOTi«^ 


fVonrf  TVm. — Firtnenhlp  aoconnbi;  comnilMioii  tnd  shipping;  fsrm  booka;  bwiMN 
tirnifl  and  pnprrs;  notes,  dntfla,  eichange,  endoraementi :  billt  of  lading;  koaoanta  wimaE; 
iccount  ■ales;  iiireutoricB,  invoicei,  etc     ContniorcUJ  correipODdenoe. 

JiaiTABT  SCIENCE  AND  TACTICS. 

TIiiB  Department  is  organized  under  the  provision  of  the  Actaof  ti« 
National  and  State  Govern  men  tB,  reqnirinc;  tlie  instruction  in  Military 
Tactics.  Tlie  Board  of  Trustees  of  this  Univeraity  Iiave  adopted  lis 
rule,  tliat  all  Btiideata  shall,  iiuless  excased  for  sufficient  caase,  take 
part  in  military  exercise,  aa  aggregation  of  numbers  is  a  paramonst 
necessity  to  render  Buoh  instruction  effective. 

Tlie  instruction  in  tins  Department  will  l>e  given  in  twosobdinsioni, 
arranged  bb  follows : 

1.  Fraetieal  imtruelion  in  MiWary  Tari'itt  (for  the  pre»e[it.  PonBned  to  tbe  iaru>ti7  im), 
« &11  ■l>Ic-badi«d  itudents  of  the  UniTenity.  comprialng  the  foil nniag  hrsnclies: 

Uuiual   of  nrins;  squad    anil  compaDj  drill;  liajonvt  eirreae;   «liinoUh   drill;  bMKlloa 
ilrill;  gusrdBDd  piokrldutjiCToliwiooB  of  Ihe  brigade;  target  practice. 
The  eierviacs  are  cun&ii«d  to  tlir««  houni'  drill  and  instruction  pet  week. 

2,  MUilaey  Sdmn.  There  irill  be  taught  b  claai  In  JUiliuu;  Science  and  Art,  M  &t  M  il 
la  DC0«taac7  for  duUet  aa  officers  of  the  line.  Btudenta  will  be  admtUed  into  thia  claai  tfis 
iiavlng  participated  at  least  two  terms  In  the  general  ailUtaij  eiereUet,  Mul  abown  anck  ;>» 
flciencj  and  abllltj  as  maj  aceure  a  utillutinn  of  the  instruction  thns  receired, 

TbB  iuslrucHon,  tbeorudcn!  wid  praotical,  is  to  occu],j  not  lo  tiL-cvd  live  hours  each  w«k. 
uid  is  io  arranged  as  not  to  inlcrfere  with  anj  courei-s  uf  BluJj,  anil  mike  it  poisible  for  ilw 
member  of  any  other  course  to  engage  in  it  as  an  optlonai  study. 

Tbe  membCTH  of  this  cIms  will  officer  the  companies,  and  act  as  drill  scrgeantt  and  il- 
atructors  for  (be  loner  clats(^. 

Ae  collittoral  studies,  for  siicli  as  make  tJiis  eniirso  a  sjiecialty,  nre 
recommended  Mathematics  and  Surveying,  English  and  Modem  Lsn- 
guages,  Drawing,  one  term  of  Chemistry,  History  and  Political  Econ- 
omy. 

FiUT  TaiB — FtTtl  Term. — School  of  the  company;  bayonet  fencing.  Steond  Tfrm.—BU- 
talion  and  skirmish  drill;  Bayonet  fencing.  Third  Tena. — Brigade  and  division  erolatioM; 
larpt  practice,  and  iheoretical  instruction  on  ths  rifie  ajid  fire  annjt. 

SacoND  T»*B — »»'  Tfiii. — Military  adminiBtralion;  reports  sad  returns;  amy  regalaiinu 
and  qiilitar;  laws;  3word  fencing,  Second  7Vnn,  —  Outpost  and  picket  duty  (Uibon't): 
tword  fenving.  Third  Ttrm. — Military  fortificatioQ,  field  and  permaneat;  miKtaij  bridfti 
and  roads;  target  practice. 

TmiiD  YuR-^Jii-ft  TWm.— Artillery  pmctice;  field  artUleiy;  drill  at  the  caarMo.  Ax"' 
f^rm. — Military  Engineering;  Caralry  tactics,  theoretical.  Third  Term. — Art  ef  Wtf 
(Jomini)-,  Hilltaiy  History  and  suitstioi)  organization  and  admlnLatralioQ  of  airmkt. 

There  is  formed  now  a  battalion  of  four  companies,  officered  bjtbe 
Btadenii  of  the  military  class,  and  battalion  drill  and  skirmish  ^ 
were  practiced  last  term. 
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PHILOSOPHY  AND  LOOIC. 

The  studies  of  this  Department  extend  through  the  last  year  of  the 
full  courses,  and  are  taught  chiefly  by  lectures,  with  readings  of  sped- 
£ed  authors  and  written  essays.    The  course  is  as  follows: 

Jflnt  Term. — Menial  PhUosophj*  Aiitlytifl  and  daasiflcalion  of  mental  phenomena.  Theo- 
ries of  perception;  Imagination;  Memory;  Judgment;  Beaaoa;  Intuition.  The  eethetac 
Phenomena  of  dreaming,  clairrojance,  and  inaanit^.  Dootrinea  of  the  aheolute  and  the  un- 
conditioned.   The  philosophy  of  education. 

Second  Term. — Moral  Philosophj  (three  lectures  a  week).  Theory  of  conscience)! nature 
•of  moral  obligation;  moral  feeling;  the  Right;  the  Good.  Practical  ethics;  Duties.  Form- 
ation of  character.  Logic,  formal  and  laductiFe,  (tivo  lectures  a  week,  akemating  with  Moiml 
Philosophy). 

T^kird  Term, — History  of  Philosophy.  Ancient  schools  of  philosophy;  Scholastidsm; 
Modem  schools  of  philosophy;  Influence  of  philosophy  on  the  progress  of  ci?ilizatlon,  and 
mod  on  modem  sciences  and  arts.    Indicttre  logl& 
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FACULTY. 

The  Regent,  Professor  of  Political  Economy.  , 

Dr.  Manly  Miles,  Professor  of  Agriculture. 
T.  J.  BuRBiLL,  Professor  of  Horticulture  and  Botany. 
A.  P.  S.  Stuart,  Profeesor  of  Chemistry. 
Edward  Snyder,  Professor  of  Agricultural  Book-Keeping. 
S.  W.  Robinson,  Professor  of  Agricultural  Machinery. 
S.  W.  Shattuck,  Professor  of  Agricultural  Engineering. 
D.  0.  Taft,  Professor,  pro  tempore,  of  Geology  of  Soils. 
Dr.  H.  J.  Detmer,  Lecturer  on  Veterinary  Science. 
'Hon.  W.  C.  Flagg,  Superintendent  of  Agricultural  Experiments. 

The  College  of  Agriculture  has  two  Divisions,  which,  for  conveni- 
ence,  are  styled  Schools  : 

1.  The  School  of  Agriculture  Proper. 

2.  The  School  of  Horticulture  and  Fruit  Growing. 

1.— THE  SCHOOL  OP  AGRICULTURE. 

The  aim  of  this  school  is  to  educate  scientific  ag;dexv\V\m:^\.%,   T^dl^ 
frequency  with  which  this  aim  is  misunderatood  \>^  t\\^  ^oxj\\wox3\V3  ^ 
Isr^^e,  demanda  that  it  ehall  be  carefully  explained.  T&.aTv^  ^\ocJ«asx%^ 
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on  agriculture  as  conBisting  merely  in  .the  mannal  work  of  plovin^ 
planting,  cnltivating  and  harvestinp,  and  in  tlie  care  of  stock,  justly 
ridicule  the  idea  of  teachinj;  these  arts  in  a  college.  The  practical 
fanner  who  has  spent  his  life  in  farm  labors,  laughs  at  the  notion  of 
Bending  liis  eon  to  learn  these  from  a  set  of  scientific  professors.  But 
all  of  tliis  implies  a  gross  misunderstanding  of  the  real  object  of  a^- 
cultural  science.  It  is  not  to  teach  how  to  plow,  but  the  reason  for 
plowing  at  all, — to  teach  the  composition  and  nature  of  soils,  the 
philosophy  of  plowing,  of  manures,  and  the  adaptations  of  the  dif- 
ferent crops  and  cultures,  It  is  not  to  teach  how  to  feed ;  but  to  show 
the  composition,  action  and  value  of  the  several  kinds  of  food,  and  the 
laws  of  feeding,  fattening,  and  healthful  growth.  In  short  it  is  the  aim 
of  the  Erne  Agricultural  College  to  enable  the  farmer  to  UDdeistaiid 
thoronghly  and  profoundly,  all  that  men  can  know  about  Boil  and  seeJ, 
plants  and  animals,  and  the  influence  of  light,  heat  and  moisture,  on 
his  fields,  his  crops,  and  his  stock  ;  so  that  he  may  both  understand  ihe 
reason  of  the  processes  he  uses,  and  may  intelligently  work  for  the  iin- 
provement  of  those  processes.  Not  "book-farming,"  but  a  knowledge 
of  the  real  nature  of  all  true  farming — of  the  great  natural  laws  of 
the  farm  and  of  all  its  phenomena — this  is  the  true  aim  of  agricnllural 
edncation.  And  when  it  is  recollected  that  agriculture  iiivulvea  the 
priiicipies  of  a  larger  number  of  sciences  than  any  other  human  em- 
ployment or  profession,  it  will  not  be  regarded  as  an  unfit  end  of  a 
sound  collegiate  training. 

The  instrnction  unites,  as  far  as  possible,  Theory  and  Practice — The- 
ory explaining  Practice,  and  Practice  illustrating  and  en  forcing  Theory. 

Apparatus. — The  College  has  for  the  illustration  of  Practical  Agri- 
culture, a  large  stock  farm  of  410  acres,  provided  with  a  large  Btoct 
barn,  fitted  up  with  stables,  pens,  yards,  cooking  room,  etc.;  and  fioe 
stock  of  several  breeds  of  neat  cattle,  sheep  and  swine  are  to  be  piu<- 
chased  at  an  early  day.  It  is  well  supplied  with  farm  machinery  and 
tools. 

There  is  also  an  experimental  farm  of  about  TO  acrw,  exclosiveof 
orchards,  etc.  This  is  divided  np  into  experimental  plats  and  field* 
A  clinic  for  sick  animals  is  held  in  the  Fall  or  Winter  Term,  to  fnmisb 
opportunity  for  the  practical  study  of  Veterinary  Science.  Pnriog 
the  clinic,  held  last  winter,  nearly  60  diseased  animals  were  presented 
for  treatment,  and  the  students  took  active  part  in  prescribing  fof 
them. 

Surveying  and  DrBiuaga  wre  \\\"a%VTB.\.»\  Vj  ■^■wsAJa^  ia  the  fieH. 
'Jbemistrj  ie  pursued  bj  ■woifvu\^ft\».ViTOS*«i.    ^^t^wiaKsta^Wv 
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soils,  plants,  implements,  skeletons  of  animals,  models  and  apparatus 
are  provided  to  illustrate  the  several  branches  of  Agricultural  Science. 

Admission. — Candidates  must  pass  a  thorough  examination  in 
Arithmetic,  English  Grammar,  Geography  and  History,  and  in  Alge- 
bra to  equations  of  the  2d  degree. 

The  recommended  course,  which  follows,  occupies  four  years : 

FiBST  Year.  Fint  TVrm.— 0«ometrj,  Chemistry,  Bnglish  or  Latin  History,  2  lectures  a 
week.  Second  Tb-m. — Botany,  Chemistty,  English  or  Latin  History,  2  lectures  a  week. 
Third  r4rrm.— Botany,  Analytical  Chemistry,  English  or  Latin. 

SsooNo  TiAB.  FlrH  TW-m.— Soils  and  Fertilizers,  Vegetable  Physiology,  Trigonometry  and 
Surveying,  German  or  Chemistry.  Second  IVrm, — Plant  Culture,  Chemical  treatment  of 
Soils,  Manufacture  of  Manures,  Drawing  and  Mapping;  Zoology,  German  or  Chemistry,  Phy- 
sics. Third  Term, — ^Mechanical  treatment  of  Soils  and  Drainage,  Entomology,  German  or 
Chemistry,  Physics. 

Third  Tkar.  IHrti  Term, — Fruit  growing.  Orchards,  etc. ;  Oomparatiye  Anatomy  and 
Physiology,  French  or  History.  Second  Term. — Animal  husbandry,  breeding,  etc. ;  Geology, 
French  or  History.  Third  Term, — ^Agricultural  book-keeping.  Farm  records,  etc ;  Political 
Economy,  French  or  History. 

[X  Fourth  Tiab.  I>lrU  7>rm.~Rural  Economy  and  Rural  Law,  Mental  Philosophy  and  Con- 
stitutional history.  History  of  Englbh  and  American  Literature.  Second  TVrm, — ^Velerinary 
Surgery,  Rural  Architecture,  Physical  Geography  and  Meteorology.  Third  Term* — Land- 
scape Gardening,  History  of  Agriculture,  Geology  of  Ulinois,  Inductire  Logic  and  History  of 
Philosophy. 

2.— SCHOOL  OF  HORTICULTURB. 

The  aim  of  the  School  of  Horticulture  is  to  educate  scientific  horti- 
culturists. Its  course  embraces  such  studies  as  are  necessarj  to 
thorough  mastery  of  gardening,  fruit  growing,  and  forestry. 

Apparatus, — To  give  a  practical  character  to  the  special  studies  of 
the  course,  the  school  is  provided  with  ample  horticultural  grounds  of 
about  130  acres,  including  20  acres  of  forest  plantations,  10  acres  of 
ornamental  grounds,  several  acres  of  nurseries,  and  large  garden 
plats.  It  has  an  apple  orchard  of  8,000  trees  of  about  1,400  varieties, 
a  pear  orchard  of  nearly  400  varieties,  and  small  fruits  of  many  kinds. 
It  has  also  two  green  houses  well  filled  with  rare  exotics  and  flower- 
ing plants.  It  is  supplied  with  the  best  garden  machinery  and  tools. 
It  has  also  many  plans  of  ornamental  grounds  and  parks. 

Admission. — The  conditions  of  admission  are  the  same  as  those  for 
the  School  of  Agriculture. 

The  course  of  recommended  studies  is  as  follows: 

FntsT  Ykar.  Firtt  Term. — Geometry,  Chemistry,  English  or  Latin  ;  History,  two  lectnres 
A  week.  Second  Term. — Botany,  Chemistry,  English  or  Latin  ;  History,  two  lectures  a  week. 
Third  7>rm.— Botany,  Analytical  Chemistry,  English  or  Latin. 

SeoondTiub.    Itrsi  Term.-^8oih  and  Fertilizers,  YegeUUe  YV:5«\oV>«^ '^^^^^«^'*^'^^  ^ 
Mod  Sarrejing,  German  or  Chemiairj.     Second  Ttfrm.— Plant  0\vit.\ii^»  0\i«niVi«^^  ^^^^^^'^^^  ^ 


DD  KgricultttrQ  as  consisting  merely  in  .the  mAoaal  work  of  plowing, 
planling,  cultivating  and  harvesting,  and  in  the  care  of  stock,  jostly 
ridicule  the  idea  of  teaching  these  arts  in  a  college.  The  practitsl 
fanner  vho  has  spent  bis  life  in  farm  labors,  laughs  at  Uie  notion  (tf 
sending  Iiis  son  to  learn  theee  from  a  set  of  scientific  profeesors.  Bat 
iW  of  this  implies  a  gross  miaunderatanding  of  the  real  object  of  ftgri- 
•ultnral  science.  It  is  not  to  teach  how  to  plow,  but  the  reason  for 
plowing  at  all, — to  teach  the  composition  and  nature  of  soils,  the 
philoEophj  of  plowing,  of  manures,  and  the  adaptations  of  the  dif- 
ferent crops  and  cultures.  It  is  not  to  teacli  how  to  feed ;  but  to  sliov 
the  composition,  action  and  value  of  the  several  kinds  of  food,  and  the 
laws  of  feeding,  fattening,  and  healthful  growth.  In  short  it  is  the  ftini 
of  the  true  Agricultural  College  to  enable  the  farmer  to  understand 
thoroughly  and  profoundly,  all  that  men  can  know  about  soil  and  ttfi, 
plants  and  animals,  and  the  influence  of  light,  heat  and  moisture,  on 
his  fields,  bis  crops,  and  his  stock  ;  so  that  he  may  both  understand  the 
reason  of  the  processes  he  uses,  and  may  intelligently  work  for  the  im- 
provement of  those  processes.  Not  "book-farming,"  but  a  knowledge  I 
of  the  real  nature  of  all  true  farming — of  the  great  natural  laws  of 
the  farm  and  of  all  its  phenomena — this  is  the  true  aim  of  agricaltnral  ( 
education.  And  when  it  is  recollected  that  agricuHure  involves  the 
principles  of  a  larger  number  of  6cience=  than  any  other  human  em-  . 
ployment  or  profession,  it  will  not  be  regarded  as  an  unfit  end  of  a 
sound  collegiate  training. 

The  instruction  unites,  as  far  as  possible,  Theory  and  Practice — The- 
ory explaining  Practice,  and  Practice  illustrating  and  enforcing  Theory. 

Apparatus. — The  College  has  for  the  illustration  of  Practical  Agri- 
culture, a  large  stock  farm  of  410  acres,  provided  with  a  large  stock 
barn,  fitted  up  with  stables,  pens,  yards,  cooking  room,  etc;  and  fine 
stock  of  several  breeds  of  neat  cattle,  eheep  and  swine  are  to  be  piu" 
chased  at  an  early  day.  It  is  well  supplied  with  farm  machioery  and 
tools. 

There  is  also  an  experimental  farm  of  about  70  acres,  exclusive  of 
orchards,  etc.  This  is  divided  np  into  experimental  plats  and  fields. 
A  clinic  for  sick  animals  is  held  in  the  Fall  or  Winter  Term,  to  fumiEh 
opportufiity  for  the  practical  study  of  Veterinary  Science.  During 
the  clinic,  held  last  winter,  nearly  60  diseased  animals  were  preseoted 
for  treatment,  and  the  students  took  active  part  in  prescribing  toi 
them. 

Surveying  and  Drainage   wa  \^"a&\.TaX»^.  >i-3  -^TOs^ic^  in  the  fieW-      i 
"^hemiatrj  h  pursued  by  work, VnOAfcXsIoQwSwrs.    ^i^«aos«*<|i.ii^    I 
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soils,  plants,  implements,  skeletons  of  animals,  models  and  apparatus 
are  provided  to  illustrate  the  several  branches  of  Agricoltaral  Science. 

Admissum. — Candidates  mnst  pass  a  thorough  examination  in 
Arithmetic,  English  Grammar,  Geography  and  History,  and  in  Alge- 
bra to  equations  of  the  2d  degree. 

The  recommended  course,  which  follows,  occupies  four  years : 

FiBST  Year.  Fir%i  Term, — G«ometrj,  ChemiBtry,  Bnglish  or  Latin  History,  2  lectures  a 
week.  Second  Term, — Botany,  Chemistty,  English  or  Latin  History,  %  lectures  a  week. 
Hiird  Ttrm. — Botany,  Analytical  Chemistry,  English  or  Latin. 

SsooMo  TiAB.  J>%rii  rcrm.— Soils  and  Fertilizers,  Vegetable  Physiology,  Trigonometry  and 
Surreying,  German  or  Chemistry.  Second  IVrm. — Plant  Culture,  Chemical  treatment  of 
Soils,  Manufacture  of  Manures,  Drawing  and  Mapping,  Zoology,  German  or  Chemistry,  Phy- 
sics. Third  Term, — Mechanical  treatment  of  Soils  and  Drainage,  Entomology,  German  or 
Chemistry,  Physics. 

Third  Tkar.  IHrei  Term, — Fruit  growing.  Orchards,  etc. ;  Comparative  Anatomy  and 
Physiology,  French  or  History.  Second  Term, — Animal  husbandry,  breeding,  etc. ;  Geology, 
French  or  History.  Third  Term, — Agricultural  book-keeping,  Farm  records,  eto. ;  Political 
Economy,  French  or  History. 

f7  Fourth  Tear.  F^tt  Term, — Rural  Economy  and  Rural  Law,  Mental  Philosophy  and  Con- 
stitutional history.  History  of  English  and  American  Literature.  Second  TVrm.— Veterinary 
Surgery,  Rural  Architecture,  Physical  Geography  and  Meteorology.  Third  Term* — Land- 
scape Gardening,  History  of  Agriculture,  Geology  of  Illinois,  Inductlre  Logic  and  History  of 
Philosophy. 

2.— SCHOOL  OF  HORTICULTURB. 

The  aim  of  the  School  of  Horticulture  is  to  educate  scientific  horti- 
culturists. Its  course  embraces  such  studies  as  are  necessary  to 
thorough  mastery  of  gardening,  fruit  growing,  and  forestry. 

Apparatus. — To  give  a  practical  character  to  the  special  studies  of 
the  course,  the  school  is  provided  with  ample  horticultural  grounds  of 
about  130  acres,  including  20  acres  of  forest  plantations,  10  acres  of 
ornamental  grounds,  several  acres  of  nurseries,  and  large  garden 
plats.  It  has  an  apple  orchard  of  8,000  trees  of  about  1,400  varieties, 
a  pear  orchard  of  nearly  400  varieties,  and  small  fruits  of  many  kinds. 
It  has  also  two  green  houses  well  filled  with  rare  exotics  and  flower- 
ing plants.  It  is  supplied  with  the  best  garden  machinery  and  tools. 
It  has  also  many  plans  of  ornamental  grounds  and  parks. 

AdmisHon. — The  conditions  of  admission  are  the  same  as  those  for 
the  School  of  Agriculture. 

The  course  of  recommended  studies  is  as  follows : 

FiKST  Ykar.  First  Term. — Geometry,  Chemistry,  English  or  Latin  ;  History,  two  lectures 
A  week.  Second  Term. — Botany,  Chemistry,  English  or  Latin  ;  History,  two  lectures  a  week« 
Third  TVrm.— Botany,  Analytical  Chemistry,  English  or  Laiin. 

SbookdYeab.    Ftre/  Term.-^8oilH  and  Fertilizers,  YegeUYAe  YVi«\o\Q^,'^T\^xvQxs^^Nar| 
Mud  Surre/ing,  Qarman  or  Cbemistry,     Second  2>rm,— PUnt  0\iil\MW»  OXiOTiVi^  ^«^^^^^^ ' 
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Soils,  Minufaclure  of  HanurcB.  Dntwtng  \sA  Mipping.  Zoologj,  Gennan  or  Cbcmiattr,  Ph?* 
■ica,  Tlurd  TVi-m. — Uetbanical  treUmeut  of  SoiU  uid  Draiaage,  Eatomologj,  Gcrmu  er 
CIieiniBtrj,  Physic*. 

Thibd  YuB.  F%rtl  Ttrm. — Frail  growing,  orcharda,  etc.;  CoroparativD  •nstom;  aod  i^t- 
aiolugy,  French  or  Uietorj.  Second  Ttnii. — Nursery  plnnfl  nnd  rtoonls.  Geologj,  Frenvb  ^ 
HUtorj.  Third  Trrm. — Vegetable  garden  Bttd  aaioll  fruils,  rolitiiil  Ecouom;,  Buuk-ketpcB^ 
French  or  History. 

FocBTB' TliB-  Plnl  Ttm. — Hot  and  green  bousca.  Rural  Economy  and  Rural  L«v,  Bit- 
lory  of  English  and  American  Lilaralure.  Serond  J'rmi,— Rur»l  Architecture.  PhyainI  (!» 
I^phy  and  Heleorology,  History  of  Ci>iIU>lion.  I'/iird  Tt 
Geology  of  Illinoia,  Eiitorj  of  Philoaopbj  aad  loduclite  Logic. 


COLLEGE  OF  MECHANIOS  AND  ENGINEERING. 


FACULTY. 

The  Rkgent, 

8.  W.  RoBiHsoN,  ProfesBor  of  Mechanical  Science  and  Engineering. 

S.  W,  Shattdok,  Professor  of  Mathematics. 

A.  P.  S.  Stcart,  Prol'eBsor  of  Ajjplied  CliemiBtry, 

Alex.  Thompson,  Teacher  of  Railroad  Engineering. 

James  Bellanoee,  Teacher  of  Architectural  Drawing. 

This  College,  for  the  present,  embraces  the  following  Schools ;  Isl. 
Ihe  School  of  Mechanical  Science  and  Engineeriiig.  2d,  the  School 
of  Civil  Engineering,  Sd,  the  Scliool  of  Mining,  and  1th,  the  School 
of  Architecture. 

1.— SCHOOL  OP  MECHANICAL  SCIENCE. 

The  aim  of  this  School  is  to  fit  fltudents  to  become  Mechanical  En- 
gineers, and  to  prepare  them  to  invent,  construct  and  uianagc&ll 
kinds  of  machinery.  The  instruction,  while  severely  scientific,  is  al» 
severely  practical,  and  aims  at  a  thorougji  understanding  and  maeterf 
of  all  the  mechanical  principles  and  devices.  Shop  practice  is  tt- 
quired  as  a  regular  study  in  the  course.  The  students  of  this  depart- 
inenC,  under  the  direction  of  the  Foreman,  have  manufactured  a  etesm 
engine,  several  lathes,  and  many  pieces  of  finely  finished  apparatm- 
They  also  have  done  a  large  amount  of  work  for  outside  parlies,  ifr 
eluding  patteniB  for  castings,  models  f^r  the  Patent  Otfice,  a  heliotrop* 
fertile  I'njled  States  Co&sl  Sutvw^ , several  thermometer  graduailnf 
lUHciiines,  and  some  yiecea  ot  acven^IAc  B.^"^8.tii,V\ia  W  y^-st'-jweJiutiOTi 
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ral  of  the  foregoing  and  some  others  were  invented  bj  the  In- 
:or3.  Three  patents  have  been  allowed  for  the  inventions  made 
is  department  during  the  past  yean 

^paratus, — The  new. Mechanical  Building,  which  is  to  be  ready 
ceupaDcy  at  the  opening  of  the  Fall  term,  in  September  next, 
lave  a  large  machine  shop  fitted  up  with  a  steam  engine,  with 
r  and  hand  lathes  for  iron  and  brass,  a  planer,  drilling  machine,  a 
for  wood  turning,  benches  and  vises  for  a  large  class  of  students. 
11  also  contain  a  boiler  and  forge  room,  with  forges  and  tools,  and 
furnace ;  a  carpenter's  shop,  with  benches  and  sets  of  bench 
lathes,  buzz  and  jig  saws,  etc.;  paint  and  printing  rooms,  and 
^hting,  finishing  and  model  rooms.  The  College  has  also  good 
3tion8  of  apparatus  for  the  illustration  of  the  principles  of  Physics 
Mechanical  Science. 

e  following  is  the  course  of  studies  recommended : 

T  Ykab — Finl  Term, — Geometiy,  Drawing,  English  or  Latin,  Dittory,  two  leetorea  a 
Second  Term, — Geometry  and  Algebra,  Deacriptiye  Geometry,  English  or  Latin, 
7.     Third  Term, — Algebra,  Botany,  English  or  Latin. 

•ND  Tear — Firtt  Term, — Trigonometry,  Designing  and  Drawing;  Chemistry.  Second 
—Analytical  Geometry;  Shades,  Shadows  and  PerspeotiTe,  Shop  Practioe.  Thxrd 
—Calculus,  Shop  Practice,  Chemical  Analysis. 

D  Teab — Fint  Term, — Calculus,  Principles  of  Mechanism,  French  or  German, 
f.  Second  Term, — Analytical  Mechanics;  Physics,  French  or  Ckrman,  History. 
Term. — Analytical  Mechanics  and  Astronomy,  Physics,  French  or  German. 

tTH  Year — Firai  7>rm.^Hydraulics,  Pneumatics,  Thermo-Dynamics,  Strength  of  Ma- 
Geology.  Second  Term. — Prime  moTcrs  and  mill  work.  Complete  Drawings  of  exist- 
chines  and  tools;  History  of  Civilization  Logic.  Third  Term, — Mill  work  and  ma- 
;  Complete  Drawings,  estimates  and  designs,  Constitutional  Law,  or  Political  Econo- 
ductive  Logic. 

2. -SCHOOL  OP  CIVIL  ENGINEERING. 

is  school  is  designed  to  make  good  practical  Engineers,  thoronghlj 
ired  for  all  branches  of  Engineering  work,  Sailroad  surveys, 
graphic  and  Geodesic  Surveying,  Bridge  building,  Government 
jyiiig,  etc.  Several  of  the  students,  though  not  yet  througli  their 
e,  have  already  been  honored  with  positions  on  the  Coast  Survey, 
)n  important  Railroads. 

yparatvs^ — This  school  is  provided  with  a  good  Engineer's  tran- 
compass,  an  English  level,  two  leveling  rods,  two  brazed  link 
chains,  Gunther's  and  Engineers'  instruments  for  Stadia  survey- 
idopted  in  the  Government  Surveys.  It  has  also  a  model  trusA 
e  20  feet  in  length,  with  moveable  brace^^  aufii  oVltk^t  ^ajj^^x^^^^ 
racticai  lUnBtration. 


The  course  of  atndiea  recommended  is  as  follows : 

FiMT  YuR — Firil  7Wm.— Oeometry,  Dr«*1nf!,  English  or  L«in;  HisWry.  two  Io««i« 
week.  Sk-hJ  TVrm.— Georoctrj'  nnd  Algeb™,  Dpwrlplivo  GMmetrj,  Engllib  at  liA 
UUtory.     T/iird  TVrm.— Botuij,  Al^bre,  Engtish  or  Latin. 

BlWiHD  Ykir — firil  Term. — TrigOQOroetrj,  Survejing,  Chemiatrj'.  Second  Ttrm. — li» 
1jlS«)J  Ocomeirf,  Analytical  Cbemiitrr  or  Rhetoric,  Bhadeg,  fihadows,  and  PergpcctiTe  TIM 
Tirtn, — (lalculiu,  TopographiMl  Surrejing  and  Drawing,  Uinenlogy  and  Litholog;. 

Tbiv)  Ytm — l^rit  Tim, — Ciloulus,   Roadi.  Railioadi,  ind  Happing.  Fr?ti;h  orfittwi 

Stand  JT-i-in.— Analytical  Mechanics,   Phjaica,  French  or  Gennan.      T/iinI  T<rm (3 

Studeota,  Uahan'a   Engiaeeting )    Uevh&iilcg  uad   AatroDODtj,  Physics,  French  or  G«nBii\ 
■HlBtory, 

Fontrn  Yk^r — Fint  Term. — Hydraulica  nod  Practical  ArtMHomy.  Stren^h  of  Uitsrak 
■  nd  Framas,  Gcologj.  Sifinul  Ttrm, — gtabllitj  ot  Slruutures,  Dmning  of  eiistiog  cwmrx 
tlona;  Biitorr  ofCiTiliiUiun  and  Logia  Third  Ttrm.— &Xoae  Caaiag  and  Geodesic  Sung- 
'  lug,  Draninga  and  Eat!mii(«e,  Political  Philosophy  and  Conslitullonal  Law,  Political  EtuoK- 
mj,  IndnctlTe  Laglo, 

8.— SCHOOL  OP  MINOTQ  ENGINEERINO. 

The   course  for  Mining  Engineers   differs  from    that  of  theCIfS 

Engineering,  only  in  the  substitution  of  Mine  Snrveya  and  ConsOTfr 

tions,  Metallurgy,  and  AsBaying,  for  Roads  and  Railroads,  Topogmpb- 

ical  and  Geodesic  Surreying,  and  stone  catting. 

4.— SCHOOL  OP  ARCniTECTTJRB. 

Tlie  course  in  Architecture  corresponds  nearly  with  the  courseiE 
Civil  Engineering,  adding  to  it  the  conrae  in  Architectural  Drawiaji 
Styles  of  Architecture,  and  the  study  of  public  buildings. 


COLLEGE  OF  CHEMISTRY, 


FACULTY. 
TiiE  Rkgepjt. 
A,  P.  S.  Stit4Rt,  Professor  of  Analytical  Chemistry.  I 

,  Professor  of  Agricultural  Chemistry.  1 

RoBT.  J?.  Wakdek,  Assistant  in  Laboratory. 

The  object  of  this  College  is  the  education  of  professional  Chemist^   , 

Pharmaceutists  and  Metallurgists.     It  furnishes,  also,  facililies  to  inch 

as  wish  to  pursue  a  course  of  Chemistry  applied  to  any  of  theuts,*! 

glasB-niaking,  dyeing,  lan.i.mg,  gaa  uittwi'fea'aire^  eleotrotyping,  pb"*>"   i 

graphj,  etc.  I 
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The  College  is  provided  with  a  laboratory  fitted  np  with  tables,  gas 
pes,  chemicals  and  chemical  apparatus  for  a  large  class  to  practice, 
has  also  sand  baths,  stills  for  water,  etc.,  scales  of  the  highest 
cnracy  and  finish,  a  large  binocnlar  microscope  of  English  mannfao- 
re,  spectroscope,  blowpipes,  galvanic  batteries,  and  other  important 
lemical  apparatus.  An  appropriation  of  |5,500  has  recently'  been 
ade  by  the  General  Assembly  to  increase  the  apparatus  and  facilities 
r  this  department  of  study,  and  it  is  expected  that  this  fund  will  be 
:{>ended  this  summer  under  the  direction  of  the  Professor  of 
iiemistry. 

First  The — Jf^rtt  Term, — Geometry,  Chemistiy,  English  Language  and  Literature,  XJ,  S. 

istory,  two  lectures  a  week.    Becami  T^rm.— Chemistry,  Geometry  and  Algebra,  English  er 

itany,  U.  8.  History,  two  lectures  a  week.     Thiird  r07m.«-Analytical   Ghemistiy,  Botany, 

iglish  Literature. 

SscoND  YiAB — JPKrU  Term, — TrigODometry,  Analytical  Chemistiy,  German.  Second  Term,-^ 

lalytical  Geometry,    Physics,   Analytical  Chemistiy,    German.     Third  TWm, — Practical 

lemistry;  Mineralogy  and  Crystallography,  Physics,  German. 

Thibd  Tkar — FirH  Term. — Drawing,  Chemistiy  and  Mineralogy,  IVench,  Ancient  Histoiy. 

eond  TVrm.— Practical  Chemistry,  Rhetoric,  French,  MediaBval  History.     ITUrd  Term<^ 

ilseontology  and  Astronomy,  Practical  Chemistry,  French,  Modem  History. 

Fourth  Tkab — F^ret  Term — ^Manufacture  of  Chemicals,  Zoology,  Geology.    Second  TSrrm.-— 

ssaying  and  Metallurgy,  History  ist  Ciyilisation  and  of  the  Inductive  Sciences,  Logia    Tkbtd 

trm. — Assaying  and  Metallurgy,  History  of  Philosophy,  Constitutional  and  International 

iw. 

The  above  course  will  necessarily  vary  for  the  student  of  Agricul- 
iral  Chemistry,  and  the  student  of  Mining  and  Metallurgy. 


COLLEGE  OF  NATURAL  HISTORY. 


FACULTY. 
The  Regent. 

Thomas  J.  Burrill,  Professor  of  Botany. 

A.  P.  S.  Stuart,  Professor  of  Mineralogy. 

D.  C.  Taft,  Professor,  ^re>  tempore^  of  Zoology  and  Geology. 

The  aim  of  this  College  is  to  afford  a  thorough  education  and  prepa- 

tion  for  Practical  Geologists,  Collectors  and  Curators  of  cabinets  and 

iseums  of  Natural  History,  and  for  Superintendents  of  scientific 

plorations  and  surveys. 

The  several  Departwenta  are  being  rapidly  pTov\^edLWSci\!\^%?a^<- 

e  coUectioBB  and  other  apparatus.     The  BotanieaV  l>ei^^x\.TCifcTA.>DL»A  ^ 


large  Ilerbarium  of  dried  plants,  collectod  by  the  Powell  expedilim^ 
which  line  been  largely  increased  I'rom  other  sources,  ItbaaLI^ 
rium  exhibiting  woods  in  section,  also  papier  mache  flowere,  and  fruil 
of  gigantic  size,  made  by  the  celebrated  Auzoux,  of  Farie,  a  pick,! 
pajjillonaceua  flower,  a  cherry,  a  strawberry,  a  pea  p"d  with  penl 
vetch  legume,  a  grain  of  wheat,  etc.  These  gigantic  epecimena  are  ilr 
Bected  so  as  to  (exhibit clearly  even  the  most  minute  organsand  ti 
The  Qreen  Ilousee,  and  the  Arboretnm  and  Botanical  Garden,  if 
which  jtrt-parations  are  already  made,  afford  also  nnbounded  opportoi- 
ties  for  examining  the  living  plants  in  process  of  growth. 

The  Zoological  Department  has  a  hnman  skeleton,  purchaietl 
Paris,  u  manikin  made  by  Dr.  Auzoux,  skeletons  of  a  cow  and  nthr 
Diamiimlfl  and  birds,  stuffed  preparations  of  a  large  number  of  binS, 
mamnnils,  fislits,  reptiles,  etc.,  embracing  bears,  wolves,  foxes,  beawi; 
wolverines,  prairie  dogs,  etc.,  birds  of  prey,  songsters,  etc. ;  a  diM«*J 
horse's  leg  and  hoof,  a  dissected  eye,  a  trachea  and  vocal  appan(ii&<< 
papier  mache,  with  numerous  French  anatomical  plates  of  gieat  bewlj- 
It  has  also  colIec[ions  of  sltells,  fossils  and  insects,  and  a  fall  suintf 
Kntomological  specimens  is  in  preparation  by  Dr.  Le  Baron,  theSW*  \ 
Entomologist,  who  is  required  by  the  law  of  the  State  to  make  |m 
collections  for  the  University. 

The  Geology  is  ilhistrated  by  a  full  suite  of  specimene  fmnt*' 
State  Geological  Survey.  It  has  still  larger  collections  in  Minetiiifl 
and  Palasontology,  etc.,  received  or  purchased  from  several  Boutft 
with  preparations  of  ores,  etc. 

The  College  has  also  a  large  double  camera,  or  magic  lanlem,»i' 
apparatus  for  dissolving  views,  with  a  large  collection  of  fine  paintii^ 
for  the  illustration  of  Astronomy,  Geology,  Zoology  and  History,   t^l 
collections  and  apparatus  are  constantly  increasing  by  parchases,  di#l 
tiona  and  manufacture.  ] 

The  course  of  studies  recommended  is  as  follows  ;  | 

FiiuT  Yr-.'-K—l-'rit  7Vrm.— GeompUr,  Latin  or  English,  Chemiatrj,  United  SUtetHiKf 
Btamd  Term, — BoUn;,  OeometrT  uid  Algebra,  Latin  or  English  Lileratuie.  HkM  Ttrm.- 
Botany,  Analytical  Chemiilrj,  Latin,  or  English  Li(«ratuie, 

SicoKD  Ymar — Firtt  Term  —Vegetable  PhjBiologj,  Zoolo^,  Trigoiiom«toT,  0««» 
BKond  Term. — Zoology,  collection  and  preservatioD  of  Bpecimeni.  Pbjtic*,  QetluaiL  1^ 
Term.— Entomology,  Phyaica,  Mineralogy  and  Crystallography,  German. 

TaiRD  Yeah. — Firtt  Term. — Comparntire  Anatomy  and  Fhyaiology,  HioenJogj,  Dnnit 
French.  Semnd  Trrm.  —  Oeo'.ogy,  Rhetoric  or  Hisloiy,  French.  fAird  TWm,— Litbotapl*' 
Geology,  Falreontology,  Aatronomy,  Political  Ecodooij,  French. 

FoDBTH  YEiJt — Fiml  7<rin. — Hietorical  Geology,  Practical  Astninomy,  KenUl  FUlMoflf 
Second  Trrm  — Phyaical  Geopap\i5,H«ftoT«\oK3N^«^'l"'Kr>Hi8toi7of  Ci*iIi»Uaii.  J^ 
■?W»i.— Geology  of  lUino'iB,  Geo\0£\c»l  S'iiTC^i,'S.i.c™»vOTi»,  \iAa!aisi,\«^E., 
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COLLEGE  OF  LITERATURE,  SCIENCE  AND  ART. 


FACULTY. 

The  Rkoent,  ProfesBor  of  Philosophy  and  HiBtory. 

Wm.  M.  Baker,  Professor  of  English  Language  and  Literature. 

Edward  Snyder,  Professor  of  German  Language. 

A.  P.  S.  Stuart,  Professor  of  Chemistry. 

T.  J.  BdRRiLL,  Professor  of  Botany. 

S.  W.  Shattuck,  Professor  of  Mathematics. 

S.  W.  Robinson,  Professor  of  Physics. 

Don  Carlos  Taft,  Assistant  Professor  of  Geology  and  Zoology. 

I.  D.  FouLON,  Instructor  in  French. 

,  *Profe8sor  of  Ancient  Languages. 

The  objects  of  this  College  is  to  furnish  a  sound  and  liberal  educa- 
on  to  fit  students  for  the  general  duties  of  life,  and  especially  to  pre- 
u^  them  for  those  business  pursuits  which  require  a  large  measure  of 
^terary  and  Scientific  knowledge  and  training.  It  is  designed  to 
eet  the  wants  of  those  who  wish  to  prepare  themselves  for  the  labors 
the  Press  as  Editors  or  Publishers,  or  as  Teachers  in  the  higher  in- 
^tutions,  or  for  the  transaction  of  public  business.  The  large  liberty 
lowed  in  the  selection  of  the  special  studies  of  his  course  will  permit 
^^  student  to  give  such  direction  to  his  education  as  will  fit  him  fully 
^^  any  chosen  sphere  or  pursuit. 

The  Library  is  well  supplied  with  works  illustrating  the  several 
^riods  of  English  and  American  Literature. 

The  several  departments  of  science,  also,  are  provided  with  a  good 
Opply  of  the  works  of  the  best  authorities  and  with  a  constantly  in- 
l-easing  apparatus  and  cabinets. 

In  the  following  recommended  course,  a  number  of  optional  studies 
-e  introduced,  but  it  is  understood  that  no  student  will  take  more  than 
ree  studies  at  a  time,  without  a  permit.  This  couVse,  though  not 
odeled  upon  that  of  any  other  institution,  is  equal  in  value  to  the 
urses  prescribed  in  our  best  colleges.  Students  wishing  to  take  only 
e  English  studies  and  modern  languages,  may  be  admitted  with  the 
•neral  preparation  prescribed  for  candidates  for  other  courses,  but 
066  who  wish  to  take  the  Latin  or  Greek  language,  must  come  thor- 
ighly  prepared  in  the  usual  preparatory  course  in  those  branches. 

Xh«  work  of  this  ProfeMortUj^  ii%  /or  the  pnant,  performed  by  othtK  Yiolenonu 


Fust  Tus.     Firil  Tirm. — Geometry,  first  fire  books,  Latin,  Cicero'a  worki,  EnglM  0» 

'  poaitlon,  {Orcelc,  the  Annbitaii,  njiion^.  Hifttor?  of   V.  B.,   tiro   lecturoa    a   »b«L    &J 

7hiH.     Oeomelrf  fiuUheii,  Higher  Algebra,  LuSn,  Cicero's  irork^,  English  lileritun.  (fiflt 

oj<Sa«al,)   History  of  C.   S.,  tiro  lectarea   ■  trcok.     Third   Term.     Botany,  Higher  U^ti, 

compleled.  Latin, Virgil,  the  i£neid  or  Gi^orglca,  English  kdranced  Gnmmar.  (Greck^UEJ 

Skouxd  Yeab.  Firtt  Trrni.  Trigonometry,  Chemistry,  German,  Eogliah  or  l^ttn  AHf 
Ttrm,  Anulvtii^Bil  Geometry  or  Cbemistij,  Physics,  German,  English  or  Jjniio.  Third  tfK 
Mineralogy,  rhyeica,  German,  Engliah  or  Latin. 

Trnno  Tkah.  Firtt  Term,  Camparatlre  Anatomy  and  Physiology,  Ancient  HisKnj,  Dw 
ing,  FrCQL-h,  English  or  Latin,  ateond  Tirm.  Geology,  Medii>eTal  Eistory,  FerifMM 
French,  English  or  Latto.  Third  Term,  rolilioal  Ecoaomjand  Modern  Ilislorj,  AsltoiBK 
FrGDoh,  Ei)|jlish  or  Latin. 

FopHTH  VK*a,  FinI  Trrm.  Mental  Philosophy,  Conalitutional  History  of  ED^indal' 
United  Stiitea,  Zoology,  Astronomy  or  Geology.  Seeond  Tern.  Moral  PbiltHophy  and  Lojp^. 
or  History  at  Civilization  and  of  iha  Inductile  Solenoes,  Physical  Giiographj,  UetccNlof;* 
Analytical  Mechanics.  T/drd  Ttrm.  History  of  PhiJofluphy,  or  luducCire  XjOgic,  Ean* 
logy,  or  Geology  of  Illinois,  ConstitutiaoaJ  Law. 

SCHOOL  OF  COMMERCE. 

The  course  in  tliiB  Scliool  may  be  completed  in  a  single  year,  andil 
designed  to  iit  students  to  become  tliorougb  accountanta  and  biuinM 
men.  The  special  Btudios  of  this  School  may  be  taken  in  coDoectioS 
with  those  of  any  of  the  CoUegee.    For  a  fuller  statement  of  tiNHj 

studies  tlie  reader  is  referred  to  the  Department  of  Commercial  ScienWi 
oil  another  page. 

SCHOOL  OF    MILITARY  SCIENCE. 

The  studies  of  this  school  are  described  fully  in  the  article  at 
another  page  under  the  Military  Uepartment. 

The  Bjiparatns  of  instruction  includes  a  large  Drill  Hall ;  150  m» ! 
kets  and  accoutrements  complete;  12  cavalry  swords ;  1  baas  dram; f 
1  tenor  drum;  3  fifoa ;  2  bugles;  IS  fencing  muskcta  for  bayoadl 
practice  ;  swords,  gauntlets  and  masks,  for  sword  practice ;  autoniitti 
regiment  for  theoretical  instruction;  and  a  large  Drill  Halltoln] 
erected  this  summer.  The  library  also  includes  quite  aaelectionof 
botjka  on  military  science,  military  history  and  engineering.  I 

BEQUIllEMENTS  FOR  ADMISSION. 
1,  Each  student  is  required,  by  law,  to  be  at  least  fifteenyeartii 
age,  but  it  is  believed  that  few  will  be  found  mature  enough  at  tliii 
age  to  enter  with' the  higheat'profit  upon  the  atudieaof  the  Dniversitf, 
and  it  is  recommended,  as  a  general  rule,  that  atudenta  be  atlefft 
eighteen  years  old  before  entering. 

2.  The  law  prescribeattiaX.^Tvoft'i.'Q.&.wa^JMLVWKi  admitted  to  iiwtnifr 
tion  in  any  of  the  depaT\.m.eii\s  ot  \)[io^Sm")M»s.-3,j-^iV.Q^aij;^-^<j.Tj;B!!; 
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OQsly  undergo  a  satisfactory  examination  in  eacli  of  the  branches  or- 
dinarily tanght  in  the  common  schools  of  the  State,"  In  addition  to 
these,  candidates  for  advanced  standing  mnst  pass  an  examination  in 
the  studies  already  pursued  by  the  class,  or  an  equivalent  therefor. 
Those  desiring  ancient  languages  must  pass  in  the  ordinary  prepara- 
tory studies  in  such  languages. 

8.  The  examinations  heretofore  have  often  exhibited  a  most  lamen- 
table lack  of  true  scholarship,  even  in  the  ordinary  common  school 
branches.  In  many  cases,  it  is  evident  that  the  fault  has  been  in  that 
too  common  and  sad  blunder  of  teaching,  which  neglects  all  thorough 
drill  in  definitions  and  principles,  and  occupies  the  pupil  wholly  with 
exercises.  The  student  often  gains  considerable  expertness  in  solving 
the  problems  in  the  book,  without  being  able  to  answer  a  single  ques- 
tion concerning  principles,  or  to  explain,  rationally,  a  single  step  in  the 
process. 

The  following  statement  of  topics,  to  be  embraced  in  the  examina- 
tions for  admission,  may  help  to  guard  candidates  and  their  teachers 
agaipst  the  blunders  mentioned : 

Ist  In  Engliah  Orananar^  the  candidate  must  gire  full  and  clear  definitions  and  explana- 
liona  ;  in  Orthography,  formation  of  d^rative  worda  bj  prefixes  and  suffixes,  and  rules  for 
spelling  ;  in  Etymology,  classification  of  nouns,  classes  and  coi^ugations  of  rerbs,  etc.,  the 
sentence,  its  principle  parts,  classes  and  modifiers,  connectiTCs  and  their  use,  modifying  words 
and  phrases,  a4JectiTes  and  adrerbs,  analysis  of  sentences. 

2d.  In  Geographjf — Form,  size,  motions  and  divisions  of  the  Barth  by  circles  ;  latitude, 
longitude  and  zones  ;  the  continents  and  their  grand  diFiaions  ;  countries  and  capitals  of 
Europe  and  America  ;  mountain  systems  and  chief  rivers  and  lakes  of  Europe  and  America, 
boundaries,  capitals,  chief  towns,  great  railroads  and  canals,  of  the  States  of  the  Union. 

8d.  AriUanetie,  Decimal  system  of  notation  and  numeration,  the  four  grand  rules  or  oi)era- 
tions,  with  clear  explanation  of  processes,  reasons  and  proofs,  classification  of  numbers,  re- 
daction, denominate  numbers,  fractions,  terms  of  fractions,  effects  of  changes  in  numerator, 
in  denominator,  reduction  of  fractions,  addition,  subtraction,  multiplication  and  division  of 
fractions,  decimal  fractions,  operations  in  decimals,  i)ercentage,  interest,  ratio,  proportions, 
involution  and  evolution. 

4th.  Algebra.  Definitions,  notation  by  letters  and  signs,  simple  operations,  changes  of 
signs  and  reasons,  algebraic  fractions,  equations,  transformations  of  equations,  solutions  of 
problems,  methods  of  elimination,  calculus  of  radicals.  • 

The  examinations  in  other  studies  need  not  be  described.  Candi- 
dates for  the  University  should  aim  to  be  as  thorongh  as  possible  in 
their  preparations.  If  poorly  prepared  their  progress  will  be  slow  and 
painful,  and  they  will  run  the  risk  of  losing  standing  in  their  classes, 
and  failing  in  their  aim. 

Frequent  and  searching  examinations  will  be  held  to  test  tl\<i  y^<5>- 
gress  in  study,  and  to  determine  each  student'a  &Itv%^^  \.ot^\x\wcv'vcn^^^ 
classes.    The  UniverBity  cannot  be  held  reapon%v\Ae  \ot  \\\^  \^^  ^ 


thoroaghnese  in  the  common  school  etiidiee  of  its  stadents,  bnt  wi 
inBiet  on  thoroughness  in  its  own  proper  etudiea. 

A  regular  examination  of  all  the  classes  ia  made  at  tlie  middle  mJ 
close  of  each  term.  A  record  is  kept  of  the  standing  of  tach  studwi 
at  all  tlie  examinatioue,  and  from  this  Lie  final  certificate  of  gr&daam 
is  made  up. 

UNIVERSITY  UNIFORM. 

Under  tlie  authority  of  the  act  of  incorporation,  the  Trustees  hiw 
prescribed  that  all  the  students,  after  their  first  term,  shall  wear  th« 
University  uniform.  The  Univertity  cap  is  to  he  worn  from  tht  firA 
This  uniform  consists  of  a  suit  of  cadet  gray  mixed  cloth,  of  tlie  aiint 
color  and  quality  as  that  worn  at  Woat  Point,  and  manufactured  i; 
the  same  establishment.  Students  can  procure  them  ready  ms<lf  no 
their  arrival  here.  The  University  cap  is  of  dark  blno  clotli,  anj 
ornamented  with  the  initials  1.  I.  U.,  surrounded  by  a  silver  wrealhi*  ' 
front.  Students  will  wear  their  uuifonn  always  on  parade,  but  ia  lh«f 
rooms  aud  at  recitation  may  wear  other  clothing. 

8TUDENT8'  DORMITORIES  AKD  BOAItD. 

There  are  in  the  Univeraily  building  about  sixty  six  private  roims, 
which  are  rented  to  the  Btudt'Dle  who  first  apply.  Eacit  room  it  Jf 
signed  lor  two  students.  These  rooms,  fourteen  feet  long  and  ten  M 
wide,  are  without  furniture,  it  being  deemed  best  that  the  staiieoU 
shall  furnish  tbeir  own  rooms. 

Good  private  boarding  houses  are  springing  np  around  the  Univer- 
sity, where  either  day  board  or  board  and  rooms  can  be  obtained  ffii 
the  advantage  of  the  family  circle.  Boarding  clubs  are  inaiiiiainei 
by  the  students,  which  furnish  meals  at  a  cost  of  from  $1  50  to  ?3iO 
per  week.  Several  students  have  provided  tiiemselvea  witL  menh 
their  rooms,  at  an  expense  varying  from  $1  to  (1  50  per  week.  CW  I 
is  purchased  at  wholesale,  and  furnished  to  students  at  cost.  I 

HOW  TO  ENTER  THE  UNIVERSITY.  \ 

In  answer  to  the  questions  often  received,  the  following  explicit  di- 
rections are  given  to  those  wishing  to  enter  the  University : 

1.  You  must  be  over  fifteen  years  of  age,  and  of  good  moral  habiU 
If  unknown  to  the  faculty,  you  should  bring  a  certificate  of  charscta. 

2.  Tou  must  possess  a  thorough  knowledge  of  the  common  ecbwJ 
brancbea,  arilhnieti.c,  gTaxomax,  ^eo^rayhy,  history  of  the  Uniu^ 

States,  and  algebra  to  e(\\ialVQu&  ol  ^%  ^ecou^  iftigiftsi. 
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8.  Yon  ehonld  enter  at  the  beginning  of  a  term ;  but  yon  may  enter 
t  any  other  time  if  prepared  to  go  forward  with  any  of  the  classes. 

4.  If  doubtful  of  your  ability  to  enter  the  department  you  have  se- 
cted,  write  to  the  Regent,  J.  M.  Oregory,  Champaign,  and  state 

liat  branches  you  have  studied,  the  progress  you  have  made  in  each, 

id  your  wishes  as  to  course  and  term  of  study. 

HOW  CAN  I  PAY  MY  WAY  f 

In  answer  to  that  question  which  often  reaches  ns  from  earnest 
>ung  men,  eager  for  an  education,  but  without  means,  we  reply : 

1.  Your  necessary  expenses  (except  for  books  and  clothing,)  will 
t  as  stated  on  the  next  page,  under  the  head  of  ^^  Expenses." 

5.  During  the  Spring  and  Fall  terms,  and  to  some  extent  during 
e  Winter  term  jou  can  find  work  either  upon  the  University  farm 
i  d  garden,  or  in  the  shops,  or  for  members  of  the  Faculty  and  other 
^ntlemen.  The  large  increase  in  the  number  of  students  forbids  our 
omising  work  to  all,  but  much  labor  will  be  provided,  and  an  active, 
rnest  and  faithful  young  man  rarely  fails  to  find  enough  to  do. 
'orking  three  hours  a  daj/y  or  eighteen  hours  a  week,  will  enable  you 

pay  your  board,  including  fuel  and  lights.     Some  pay  their  entire 
penses  by  their  labor  without  at  all  hindering  their  studies. 
If  yon  understand  some  common  mechanical  trade,  you  will  much 
Ore  easily  find  work  and  usually  at  better  wages. 

3.  You  should  have,  to  start  with,  money  enough  to  pay  your  en- 
ance  fee  and  bills,  to  purchase  books  and  cap,  and  to  pay  for  your 
Bilf  of  the  furniture  of  the  room.  This  will  require  about  $35.  It 
ill  be  well  also  to  have  enough  to  pay  board  for  two  or  three  weeks 
fll  you  can  get  settled.  After  starting  you  will  easily  go  through,  as 
'onr  vacations,  if  well  employed,  will  afford  you  enough  to  pay  for 
i^thing  and  books. 

4.  Yon  will  also  find  numbers  of  fellow-students  who  are  working 
lieir  way,  and  who  will,  with  true  brotherly  feeling,  advise  and  assist 
^on.  Come  on  without  fear.  A  good  education  is  worth  all  it  will 
ost  you.  Remember  that  if  education  costs  muehj  ignorance  costs 
%ore.  Education  gives  knowledge  at  wholesale.  Ignorance  buys  it 
t  retail^  and  often  gets  cheated  in  the  quality. 

TERMS. 

The  college  year  is  divided  into  three  termp,  of  fourteen,  twelve  and 
m  weeks.     Students  are  expected  in  all  cases  to  \>^  ^tq^^tiX.  q\\  v\\^ 
rst  day  of  the  term.    Those  unavoidably  delayed  m\\\>^T^c^vx^^>u^ 


make  up  all  leaBonB  which  thw  dwieB  have  pawed^  over  io  thai 

sbaence. 

CALENDAR  FOB  1871-3. 

BumiDatioD  for  ■dnlmiMt Tuesa>7,     Sepl    II,  l«Tt 

F^  term  op«n« Wedne«l«y,  BepL  U,m 

Wltonn  cloeei Wednerf^,  Dc&  JO,«n 

TaotUoQof  timwvekt. 

IxuninaUon  for  kdmiluOB JtiiMiT  t,  in 

WinlCTlerm  opens Jbdokj  I,  IB 

Winlerterni  closes Kweb  IT,  in 

EuunlDBtioii  fur  BdmlwioB • Harch  U,  in 

SpriDg  l«nn  open* ,  .Uanh  W,  IH 

Spring  term  olOMl JuM     T.    m 

Omnnanonnent imt     T,    M 

I 


.J 


EXPENSES. 

(Tuition  feo  in  ail  Departments.) 

Fm  for  incIdeaMla,  per  term ■.■■■ •   — 

Room  rent  in  Universiij  bulldlQg  for  eicb  student,  pertma - 

Each  Btu<Ieiit  is  required  to  pay  a  matrtcalation  fee  of  (10  on  bM 
entering  the  institution.  This  entitles  biiu  to  a  membenbip  tiUbi 
completes  bis  studies.  All  bills  due  the  TJmTersit;  must  be  paid,  n^ 
the  Treasurer's  receipt  be  shown  tothe  Regent,  before  the  stodeot  ca 
enter  the  classes. 

The  annual  expense  of  a  residence  at  the  University,  exclusiMfl 
books  and  clothing,  will  be  nearly  as  tbllows ; 

Room  rent  ind  inoideDlalB |19  fiO@t  H  ' 

Bosrd,  Irora M  00<3  W 

Fuel  and  lighu,  Irom 10  OOi^    11  < 

Wuhing,  7S  conw  per  doMn 10  00®    »• 

Total t9S  BOglWl 

Many  young  men  reduce  the  expense  to  within  $90  per  year,  u 
pay  this  by  their  labor  during  the  year.  It  ought  to  be  known  til 
any  young  man  can  pay  his  way  through  college  who  is  willing,  for^' 
sake  of  an  education,  to  practice  steadily  the  virtues  of  industrv  aid | 
economj.  J 
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DONATIONS, 


nOhe  following  is  a  list  of  donations  received  during  the  year  : 

Bt.  J08BPB  MAMUTAOTUBiNe  Ck>.,  M iahawaka,  In<L,  bf  Mr.  CSooptr,  Af^,  a  Challtnge 

Mill  for  grinding  feed. 
HoTXT  k  Co.,  Chicago,  a  *' Landscape**  Lawn  Mower. 

BoBKBT  Douai.A8B  &  SoNSf  Wavlngan,  4  Iba  Seeds  of  En.  Laroh  and  Btwgieens. 
Crao.  S.  Rasull,  Rockford,  III,  64  papers  Garden  Seeds,  t  quarts  RosseR's  Ckim. 
DspABTMEifT  OF  AoBicULTURK,  Washington,  Garden  Seeds,  Seed  Wheat,  etc. 
JL  8.  Fuller,  N.  T.,  40  rarieties  Raspberries,  12  Tsrietiea  Blaflkbeirles,  87  Tailetles  Cur- 
rants, 7  varieties  Gooseberries. 
'J.  Baldwdt,  Jacksoarille,  60  Choice  of  Tamer's  Seedling  Raspberries. 
If  iTOHXLL,  Harpu  t  Co.,  SI  Psso,  **Com  Dodger*'  CnltiTStor  with  Harrow  attaefament 
^  H.  &  E  W.  Bauewill,  one  Com  Harrow. 
D.  H.  OsBORNB,  one  Kirbj  Two- Wheel  Mower. 
O.  ALBnnoM,  Canton,  Ind.,  two  Improred  AcUostable  Hoes. 
^.  H.  PiCKBiLL,  Harristown,  two  pare  blood  Beiluhlre  Pigs. 
Wemmwm  k  Call,  Urbana,  DL,  one  Trench  Plow. 
BnM  k  Co.,  Moline,  IlL,  pnrt  price  of  Plow,  $17. 
8  HuTGHWGSON,  Griggsfille,  III.,  one  patent  Harrow. 
KiHO  k  Hamilton,  Ottawa,  DL,  part  price  of  Champion  Cora  Onltifator,  $86. 
Wsim  Plow  Co.,  MonmoaUi,  lU.,  Corn  CaltiTator. 
Gbo.  McKiitlct: 

HerndoQ  &  Gibbon's  Valley  of  the  Amazon. 

De  Tooquerille's  Democracy  in  America. 

Sunday  School  Teacher,  186S-9. 

Smith  James*  Christian's  Defense. 

Smithsonian  Report,  1884. 

Moliva's  Geographical,  Natural  and  CItII  History  of  ChilL 

Dirgald  Stewart's  Works. 
Bit.  a.  &  Faer: 

Barton's  Anatomy  of  Melancholy. 

Crabbe's  Tales. 
Hilajid  Hall,  Bennington,  Yt: 

Hall's  History  of  Vermont. 

The  Capture  of  Tlconderoga. 
W.  Whitsbbaj),  Kewack,  V.  J.: 

Four  Pamphlets. 
E.  D.  CoPB,  Philadelphia: 

Two  Pamphlets. 
Paor  Wm.  M.  Baker: 

Silk  Culture. 
liovA  State  AoRiOULTVRAL  Sooibtt: 

Bound  Reports,  1869,  '61-7-8-0. 

Nine  Pamphlets. 
CALifonvu  State  Aomioultumal  Socnnr: 

Foot  PMmptJeta, 


Viw  Tom  Tonm  Booorr : 

Two  PuDphlM*. 
K.  W.  D(1ktii.ui'b  Ahocutww: 

One  Pun  pallet. 
New  Tou  Stiti  LiBumr: 

C>.Ulogue  In  four  VolumM. 

Three  I^mphleta. 
Phibthibt  or  &«tuoDLTrac : 

Four  Copies  Heport  1839,  Gopiei  ISCS-S,  A7-4S. 

DiriRTIIKST  OT  THB  InTIRIOR: 

DocumeaU  Sd  BeasloD  4lKh  Congre**,  SB  ToIhimil 
Bdk.  JewcH.  Uoou,  DM'atur: 

ScTeral  Volunas  of  Documenla, 
CuMJH  DawNUM,  Newburgh,  M.  Y.: 

About  «00  Tarietiei  of  Pear  Cioo. 
JoBN  Deihe,  UrtatDk,  111: 

Bub-SoU  Plow. 
Horn  t  Co.,  Chictgo,  HL : 

W.  C.  FLioa,  More,  III, : 

Apple  Trwa  o(  44  nu-lMla*,  tt,md  bj  hln  naar  Alton,  III. 
U.  L.  DcKl.ij>  &  Sorb: 

Two  Stuidard  Apple  Trees  Mai  out  Earij  Eicbnoiid  Cban?  og  tto  own  nM^ 
Fatxcnoir  JtAttetAcnmaa  Cowui; 

One  ODni.SUJk  Cntler. 
Dk.  Hi-nriiRiT,  Galesburg,  111  : 

Collection  of  niAiij  vu-ieiics  of  Apples  and  FrnUa, 
R  Tttuta,  Urbau«.  Ill: 

ZOO  Currant  Cutting!. 
Uu.  S.  T.  CautR,  Urbana,  III,: 

SuO  Gooaeberrj  Cultingi. 


CERTIFICATES. 


The  following  are  the  forms  of  Certificates  of  Scholarelitpidoptei 
in  accordance  with  the  charter  of  the  UniverBity,  which  prohibit  tbi 
conferring  of  diplomas,  but  authorizeB  the  iBBuing  of  "CertifiMtM°< 
Scholarship,"  which  certificatea  Bhall,  as  far  as  is  practicable,  satfcrA 
the  precise  attatninents  as  ascertained  by  special  exatninatioBof  tb* 
parties  applying  for  the  eame,  respectively,  in  the  various  branchiirf 
learning  they  may  have  respectively  Btudied  during  the  attendanMii 
the  University  : 


Chartered,  1867. 


M 


CSBTIFIOATE  OF  PULL  0(MJB8& 

I%»  IlUnaii  Indiuiridl  UmvenUff. 
i  Btatb  Seal.  I 


Opened,  1868. 


Tbe  Regent  and  Trasteee  of  (he  IllmoiB  Indostriml  Univenitj,  on  (he  reeommend«(ion  of 

«  Faculty,  confer  upon Tki$  CMffleaie^  in  leettanonj  of  hia  haring  pur- 

ed  wlFuU  Owrw  of  iSlMMt  in  tbe  GoUege  of ,  in  (his  Univerailjr,  in  which  he  hat 

cceMfuIly  studied  and  passed  exambmtkim  in  (he  following  branches  of  learning  (the  nnm- 
r  of  tenns  of  itodjf  and  the  per  c— (nw  of  seholanhip  atlafaied»  being  mafked  opposite 
eb  bnuich:) 


Studixs. 

Na  or  Tmn. 

-=.: — w,  ,77'  T,,.;  .y   M 

Pb  Guinni* 

And  liaTing  exhibited,  during  his  course,  due  fiddUy  and  good  eondueif  he  is,  ^  iKe»tjpr$9' 

tS»,  dulj  honored  wKh  (he  oommtndtUi&iu  of  (he  au(heri(les  of  (he  UniforsMy. 

Giren  at  Urbana,  tliis  . .  daj  of  • .  • .,  187  . 

(8%ii«a)  ,Jiy^ 

[Members  of  Facnlty.]  [Members  Boaid  of  TrusteeiL] 


Gharteied,  1887. 


QpeMi,1868. 


OERTIFIOATB  OF  PABfFIAL  G0UR8K. 

7)lf  lUin^  Ind^drial  UtUwr%Uyi. 

4  SVATBHBai..  j- 

The  Regent  and  Trustees  of  Uie  IlUnois  Industrial  Univorsitj,  on  the  recommendation  of 
he  Faculty,  confer  upon TNiM  OertifieaU^  in  testimony  of  his  hsFiag  pur- 
eed a  Partial  Oourte  of  Stw&m  during  ....  years,  in  the  College  of  ...••••.,  in  this  Uni- 
ersity,  during  which  he  has  successfully  studied  and  passed  eMminatioiw  in  the  following 
tranches  of  learning  (the  number  of  terms  of  study  and  the  per  centum  of  scholarship  being 
narked  opposite  each  branch:) 


STunm. 


Ko.  offTnm. 


FkR  CjWTUll* 


Asd  baring  exhibited,  during  his  course,  dne  fiidify  and  pood  tomdmei^  hi  is,  ^  IAsm  jptm- 

sli,  duly  honored  witii  the  eommmdtiAomM  of  the  authoritkis  of  the  Unireisity. 

Given  at  Urbana.  this.,  dayof  ....,  187  . 

(Signed)  ^RBgnd. 

(Messbenof  F^Molty.]  [Meadbess  Beaid  of  Thislees.] 


ACT  OF  APPROPBIATIOlf. 


AH  ACT  making  approprlftlioDB  for  Ibe  IllinoU  iDduetrial  UiiiTeraUf. 


Skction  I.  Se  U  tiiacud  by  the  People  of  Ai  Stall  of  lUmoii,  reprttmUd  in  tki  Qt^fi 
AuemUg,  Thai  Ihe  sums  bereiaBfUir  mentioned  bo  &Dd  lbs  same  tie  hereby  appn^riiMd* 
the  Board  of  Trustees  al*  tbe  lllinoU  InduslriBl  Vaiytnlij. 

For  the  erection  of  >  miin  building  &t  a  cost  not  eicetdiag  od6  hnndred  uid  Rttj  thai 
ddllars  «b«n  completed,  to  contain  a  hall  for  public  eierclaei,  the  libnrj,  g«olOf;Ic)J.  to 
eat  and  botanical  room*,  and  rooms  for  lectured  and  class  eieroiseB  uid  offices,  the  lomlf 
■evuiitf-GvH  thousand  dollars. 

For  (be  erection  of  a  building  for  the   Utchanlcal  department,  at  a  «oat  not  exceeding  ib 
amoDnl  herebj  appropriated,  when  complete,  to  contain  the  rooma  neucassr^  for  iaslmilia 
Id  mecbonical  Hcience   aod  military  lactica,  Car  uollcclions  of  models,  work  shop*  and  ot 
neuesBBTj  room*,  and  for  furuiture  and   apparsCu*  for  the  same,  the  sum  of  tweatj-fire  ttu 
And  doUart. 

For  Chemical  and  Uining  apparatus  and  furniture,  and  furniture  and  books  for  Chev) 
department,  the  luni  of  five  thousand  five  hundred  dollan  for  two  year*. 

For  the  Horticultural  department,  for  the  adililional  eeeds,  trees,  and  labor  far  Ibe  Ar 
plantations,  the  sum  of  eeientteo  hundred  anil  aliy  dollara  per  annum  for  two  ^eatu, 

Forthe  Agricoltiiral  department,  for  the  eipensci  of  field  and  other  experimenta,  vri  At 
eipenaes  of  the  annual  couraea  of  Agricultuiil  lectures  held  in  Tarious  parts  of  the  Stile,  d 
sum  of  three  tliuuunnd  dollam  per  aunitiu  for  tiro  jeare. 

For  apparatus  and  booki  for  inatruclion  in  Agriculture  and  the  mechanic  arts,  and  Or 
various  branches  of  learning  relating  to  the  same,  the  sum  of  five  tiiousand  dollars  per  annun 
for  two  years. 

Sxu.  S.  The  Auditor  of  State  Is  horcbj  authorized  and  directed  to  drsw  bis  warrant  upos 
the  Treasurer  of  the  State  for  the  appropriations  for  building,  in  favor  of  the  parties  to  iboc 
the  same  may  be  due,  upon  proptir  louchere  certiSed  as  correct  by-the  Trualees  or  ■  majoni; 
oftliem,  and  approved  by  the  Governor,  and  for  the  other  appropriations  herein,  upon  tbc 
order  of  the  Board  of  Trustees  or  a  majorit;  of  them,  and  the  apprtival  of  the  Governors 
JPrntiJe-/,  that  no  sum  greater  than  SS.OOO  shall  be  dranu  al  one  time  forothtT  than  build' 
ing  purpoeca:  And  jn-omded.  fvrlhiT,  that  a  second  narrant  ahull  not  be  drawn  until  aatislu- 
torj-  vouchers  shall  have  been  approved  bj  the  Governor,  and  6|pd  with  the  Auditor,  shominf 
that  all  Bums  previoualj  drawn  have  been  properlj  eipendud  for  the  purpose  for  which  the 
same  was  appropriated. 

Hif!.  8,  For  the  construction  of  said  building  the  Trustees  ahull  not  obligate  the  Stale  br 
the  payment  of  any  som  of  mooej  la  exc««a  of  appropriations  made  fbr  that  pnrpoae;  and  tki 
BBJd  Trustees  shall,  before  either  or  any  portion  of  said  appropriation!  for  batldiiig  papaws 
shall  be  expended,  canae  lo  be  prepated  a  full  and  complete  set  of  plana  And  apecifieatim  rf 
the  entire  proposed  buildings,  which  shall  be  accompanied  by  estimates  aarafally  taads  of  fl* 
cost  thereof  which  ahall  be  considered  at  a  regular  meeting  of  the  Board,  mad  by  IkM 
approTCd,  vben  it  iball  be  sahmitlad  to  the  Governor  for  his  approraL  la  oaaa  b*  afpniN 
the  lame,  a  copy  of  said  ettimates  ahall  be  Sled  In  the  Auditor's  office  when  anoh  affnfrit- 
tloBM  mtj  be  expended, 
AFraoTMD  April  IB,  1111. 


ftT 


CERTEFIOATES  OF  8CH0LABSHIP, 

GrattUd  June  7, 1871. 


Name. 


Jared Teeple,  (ElectireV ...   

Isaac  S   Raymond,  (Crril  Engioeering) . 

Henrj  L.  Toim 

James  A.  Williams 

SlTan  F.  Moore 

SamuelW.  White 

Edwin  B.  Hazard •••••^ 

Edgar  Sawyer  . . 

Bobert  H.  Hazlett 


Besidenoe. 


Elgin 

Champaign 
^aUTia  ... 
tJrbana..., 
Tolono  ... 
Pkxton. . .  • 
Lyndon  ... 
Tiskilwa  . . 
Springfield 


Tear 


8 
8 


Scholarship 
percent 


»7— 
89^ 


NAMES  AND  STANDING  OF  STUDENTS 

Reeeiffing  (Mrti/Uata  of  SeholarMp  June  7, 1871. 


Karnes. 


Edward  B.  Hazard.. 
Bobert  H  HazleU. . 
Elvan  F.  Moore.... 
Adolphos  L.  Rader. 
Isaac  S.  Raymond . . 

Edgar  Sawyer 

Jarad  Teeple 

Henry  L.  Town .... 
Samuel  W.  White  . 
James  A.  Williams 


Besidenoe. 


Lyndon  .  • 
Springfield 
Tolono .... 
Tennessee . 
Champaign 
Tiskilwa  . . 

Elgin 

BaUfia  . . . 
Paxton  .... 
Urbana  ..  , 


Coiine. 


Agriculture , 

Elective 

Afiricultore .  •  •  • . 
ElectiTe........ 

Civil  Engineering 

Commercial 

Elective 

Ai^riculture 

Elective 

Elective 


No. 
Terms. 


7 
4 
6 
6 
9 
4 
9 
5 
4 
7 


Scholarship 
percent 


91 

88 
87 
86 
89 
9ft 
97 
90 
94 
82 


PROGRAMME  OF  THE  CLOSING  EXERCISES 

For  th$  Academic  Tear  1871. 


Sunday^  June  4, 1871. 
Baccalaureate  Address,  by  the  Begent,  Dr.  J.  M.  Gregory,  University  Chapel,  at  4  p.  m. 

Monday^  June  6, 1871. 
Examinations  from  8  to  12  ▲.  m.  and  2  to  4  p.  m.    Address  before  the  Industrial  Society,  by 
Ez-Govemor  Bichard  J.  Oglesby,  at  7  p.  M. 

Tueeday,  June  6, 1871. 

Examinations  as  on  Monday.    Address  before  the  Literary  Societies,  by  J.  Mahoney,  Esq., 

of  Chicago,  at  7  p.  m. 

Wedneeday,  June  7, 1871. 

Exercises  of  the  third  year  students,  commencing  at  9  i.  m. 

1.  Musio. 

2.  Prayer. 

8,    Godinlfetan.    CAar/es  W.  Bolfe,  Montgomery. 


Education  neccuu?  to  lb«  lifa  of  the  Republia.     Etaij  N.  Srewij,  U 
5.    Columbii'B  Hetou.    J4in«i  W.  Haihewi,  Huon. 
*«.     Should  out  InstitutioDi  foiler  ■  Uilitarj  Spirit  ?    llUei  F.  QUch,  BliTen'a  M tlL 

*8.    Chemistr}'  in  nlaiioa  lo  the  world'a  progreBs.     Uilo  B.  Burwuh,  Cbunpaign. 
■S.     The  Uinenl  World.    Reuben  0.  Wood,  Woodbura. 
10.     The  Put  Decade.     Stepheo  A.  Reynolds,  Belvidere. 

Ao^^ienl  Hid  modani  En^eeruig.    Willia  A.  Reisa,  BelleiiU*. 
IS.    Muilc. 
.8.     Anciquit}'  of  Time,    Calvin  F.  Farlnr,  Philo. 

Sources  of  a  Kation'B  Wealth.     Darid  E.  Swyer,  Bellevilla. 

BcientiGo  EducUion.     Cbarlea  W.  Silver,  Urbuia. 

PragreBiof  the  lodiutrial  Cnlfenity.    Jaoub  N.  Wharton,  Bemont. 

Cbuige.     Ibuc  8.  Sajmond,  Champaign. 
AcbicTempDCn  of  the  American  People.     Jamea  A.  Witliama. 
10.     UiBplaoed  and  Appropriate  Labor,    JaredTeeple,  Elgin, 
■il.     Practical  Ed ucatiuo.     Gm,  H.  Ljmaa,  Bicbland. 
iS.     Uuaic 

23,     PreBentoiinD  of  CertiScatca  and  Addreis  to  th«  Clan.    The  KegenL 
t      Addiess  l>rriire  the  UniverBiCf ,  bj  Preaideat  Erwtui  0.  Harea,  D.  D.,  at  S  r.  X.    I 
biiion  Drill  of  the  Uniterait;  Battalion  at  SM  r.  K. 


FOURTH  ANNUAL  MEETING 


or  TBI 


BOARD  OP  TRUSTEES  OP  ILLINOIS  INDUSTRIAL  UNIVERSITY. 


UiuiAKA)  Mcutek  7, 1871. 

The  Board  met  in  the  TTniirersitj  building,  at  4  o'elock  P.  M. 
The  scriptares  were  read  and  prayer  offered  by  the  Begent 

The  roll  was  then  ordered  to  be  called,  when  Hon.  Newton  Bateman 
presented  a  commonication  from  the  Secretary  of  the  Senate,  inform- 
ing the  Board  that  the  ibllowing  gentlemen  had  been  confirmed  as 
Trustees  to  fill  vacancies : 

O.  B.  0ALU8HA , 6th  Congressional  Districi. 

J.R.8C0TT 7th  "  " 

ROBERT  B.  HARRINGTOy 8th  '•  *« 

Wm.  B.  ANDERSON ^ Hth  "  ** 

J.M.  PEARSON ,.., aaih  "  •• 

BURDEN  PULLEN 1st  Gntnd  Dirision. 

J.H.PICKRELL 2d        *♦  " 

GEORGE  S.  BOWEN «        •«  *• 

LUTHER  L.  GREENLBAP ,. 8*        *«  " 

The  roll  waa  thai  called. 

Present,  Messrs.  Allen,  Bateman,  Blackburn,  Brown  of  Chicago, 
Brown  of  Pulaski,  Brown  of  Sangamon,  Ck>bb,  Ounningham,  Edwards, 
Galusha,  Goltra,  Griggs,  Lawrence,  Pickard,  Pickrell,  Pearson,  Slade, 
Scroggs,  Scott,  and  the  Regent 

Absent,  Messrs.  Anderson,  Harrington,  Hayes,  Greenleaf,  Johnson, 
Mahan,  Pullen,  Van  Osdel,  Wright,  and  the  Goyernor. 

The  oath  of  ofiice  was  then  administered  to  the  new  members 
present  by  Judge  Cunningham. 

On  motion,  the  members  of  the  Board,  whose  tvm^  \i«A  «?l^vc^%sA^ 
whose  successoiis  liad  been  appointed,  "butwet^noX.Y^^^^tLV^^^^^ 


leBted  to  remain  and  take  part  id  the  transactions  of  the  Board,  their 
Lpenees  in  attending  this  meeting  to  Le  paid  by  warrants  drawn  tj 
e  Regent. 

It  was  voted  that  the  reading  of  the  minuteB  of  last  meeting  be  di»- 
;nBed  wltb,ae  printed  copiee  of  the  Annual  Geportwere  in  the  bands 
"  the  members  of  the  Board. 

On  moiitin,  the  Secretary  was  ordered  to  notify,  by  telegraph,  the 
3wly  elected  membera  of  the  seaaion  of  the  Board,  and  invite  their 
.tendance. 

The  Regent  then  read  the — 

ANNUAL  REPORT  OF  THE  REaBNT. 
0  ihe  Board  of  Trutteet  of  the  llUnoit  IndoHrial   Unitertity: 

Gentlemen — The  recurrence  of  your  annual  meeting  calls  upon 
le  to  lay  before  you  the  annual  etatement  of  the  progress,  condition 
li  wants  of  the  University.  I  am  happy  in  being  able  to  report  to 
on  a  year  of  large  progress  and  prosperity  in  every  department  of 
ur  work. 

The  records  of  the  meetings  of  the  ExecntiTe  Committee,  vhich  are 
erowith  communicated,  will  show  you  their  proceedings  daring  tba 
year — which  will,  doubtless,  meet  your  approval. 

FAOrLTT   AND   ASSISTANTS. 

There  have  been  on  service  throngbont  the  year,  orsome  part  thereof, 
the  following  teachers,  lecturers  and  assistants: 

Wm.  M.  Baxeb,  Professor  of  English  Language  and  Literature. 

W.  F.  Buss,  Professor  of  Agricnlture. 

A.  P.  S.  Stuart,  Professor  of  Chemistry. 
.  S.  W,  Robinson,  Professor  of  Mechanical  Science. 

T.  J.  BuRRiLL,  Professor  of  Botany  and  Horticulture, 

S.  W.  Shattuce,   Professor  of  Civil  Engineering  and  Mathematies. 

Edvard  SifTDEB,  Professor  of  Book-keeping,  Military  Tactics  and 
German. 

James  Bellanoeb,  Teacher  of  Architectural  Drawing. 

Hknbt  M.  BonoLASs,  Librarian  and  Assistant  Teacher. 

Kobert  Warder,  Assistant  in  Chemistry. 

I.  S  FouLON,  Teacher  of  the  French  Language. 

Alex.  Thouson,  Assistant  Teacher  of  Engineering. 

Dr.  H,  J,  Detmer,  Lecturer  on  Veterinary  Science. 
.  Dh.  Maxlt  Hilbs,  Lecturer  ou  K:^\(i\A\ax%. 
Db.  E.  8.  Hull,  Lecturer  on  S.oi\;w\J!to.xfe. 
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Profl  Bliss,  called  away  bj  the  care  of  his  own  £Eurm,  resigned  the 
Professorship  at  the  close  of  the  Spring  term. 

Negotiations  are  already  in  progress  to  fill  the  vacant  chair  of  agri- 
cnltnre,  and  also  to  secure  suitable  men  for  the  professorships  of  geo- 
logy and  zoology,  and  of  history  and  social  science.  All  of  these 
places  should  be  filled  before  the  opening  of  the  next  academic  year. 

The  terms  of  service  of  the  assistant  teachers  now  under  employ- 
ment will  expire  with  the  current  year,  but  as  the  number  and  kind  of 
assistants  required  the  next  year  will  depend  partly  upon  our  success 
in  filling  the  cliairs  mentioned,  it  will  be  best  to  refer  their  employ- 
ment to  the  Executive  Committee,  or  to  authorize  the  Kegent  to  em- 
ploy, from  time  to  time,  such  assistants  as  may  be  required,  "within 
such  restrictions  as  to  salary  as  the  Board  may  prescribe. 

In  the  practice  departments  the  following  assistants  have  been  on 
service  during  the  year :  H.  K.  Vickroy,  orchardist  and  nurseryman ; 
Thomas  Franks,  gardener  and  florist ;  J.  S.  Searfoss,  carpenter ;  Alex- 
ander Thomson,  machinist ;  Geo.  Upstone,  foreman  on  stock  farm. 

Mr.  Upstone  having  been  disabled  by  an  accident  in  December  last, 
Mn  6.  W.  Bice,  of  Champaign,  kindly  tendered  his  services,  and  was 
employed  to  the  first  of  March,  giving  excellent  satisfaction. 

The  close  of  Professor  Bliss'  term  of  service,  the  first  of  September, 
left  the  farm  without  any  responsible  superintendent,  and  the  Execu- 
tive Committee,  deeming  it  wise  to  secure  a  man  of  requisite  education 
and  experience,  to  take  the  responsibility  until  the  chair  of  agriculture 
should  be  again  filled,  instituted  inquiries  for  suitable  candidates,  and 
finally  appointed,  to  the  place  of  head  farmer,  Mr.  E.  L.  Lawrence,  of 
Belvidere,  Boone  county.  Mr.  Lawrence  entered  upon  service  the  1st 
of  March. 

Mr.  Upstone,  having  been  temporarily  disabled  by  the  breaking  of 
his  leg,  while  in  the  service  of  the  Board,  was  paid  his  wages  for  the 
month  of  January,  and  still  occupies  a  portion  of  the  house,  by  the 
kindness  of  Mr.  Lawrence.  I  respectfully  suggest  that,  in  considera- 
tion of  his  misfortune,  his  wages  be  allowed  to  the  first  day  of  March, 
or  that  some  allowance  be  made  him  to  aid  in  the  payment  of  his  doc- 
tor's bill. 

ATTENDANOB   AKD   STUDIES. 

The  records  of  the  year  show  a  gratifying  progress  in  numbers  and 
qualifications  of  students.    The  attendance,  during  the  %^^^it^  \»assi 
since  last  meeting,  was  as  follows : 


uriogtbo  Spring  Tarm U» 

oring  the  AutumD  Tenn , Ml 

luring  thB  Winter  Term  (not  jet  faded) SM 

oUl  Mtendance  lor  the  fear 199 

oul  KtteniUnoe  of  precedlag  rmr,  to  Jiine IN 

The  number  entered  for  the  aeveral  coQrees,  the  present  tenn,  waa 
a  followe: 

or  Agrlcaltural  and  Horticultural  courae* M 

or  HachaniMl  ■adCiTil  BogioeeriDg , M 

or  Special  CbemiMl  ooiine. ......•••..a ....■•  •■••...•».*■■.  I 

or  ComiaefciftI ...   .•.■•■..>■.•■•>. ••••••••••  (•.••••••••<«.u» .•»■<••  Mt 

or  ArchiteeWre t 

or  H 11  llarj  coune ■ >•..•.  U 

todenti  Id  Chemlnl  Lahunooty  n 

Several  are  entered  as  students  of  Mining  Engineering,  and  an  earlj 

evelopment  of  thia  course  will  be  required.     Mau;  of  the  younger 

tn<leiits  report  for  a  geueral  or  elective  course,  not  having  yet  fixed 

pon  any  pursuit  or  profession. 

The  representation  Irom  the  different  counties  of  the  State  has  stead- 

ly  grown  greater  as  the  University  has  become  more  widely  bnowo, 

iftj-five  eouuties  being  now  represented.     Every  year,   circulars  and 

ists  of  questions  for  the  examination  of  students,  have  been  eent  to 

the  County  Superintendents  of  schools,  and  great  credit  is  due  these 

officers  for  the  generous  and  efficient  service  they  have  rendered  the 

University. 

ADMimOa  OF  FBHALB   STUDBBTS. 

A  brief  time  before  the  opening  of  the  Autumn  Term,  tbe  Execu- 
tive Committee  decided  upon  the  admission  of  female  students,  and 
fifteen  entered  the  first  term  thereafcer.  The  namber,  this  term,  is 
twenty-two,  and  there  is  reason  to  believe  the  number  will  rapidly  ia- 
crease  hereafter, 

TKBHS   OF  ADKISBIOir. 

The  law  prescribes  that  "no  student  shall  be  admitted  to iustractioii 
in  any  of  the  departments  of  the  UniTersity,  who  shall  not  have  at- 
tained the  age  of  fifteen  years,  and  who  shall  not,  previously,  undergo 
a  satisfactory  examination  in  each  of  the  branchea  ordinarily  taoght 
in  the  common  schools  of  the  State."  This  requirement  has  been  is- 
teipreted  as  fixing  simply  the  lowest  limits  of  the  qnalificatioBg  which 
the  Tmatsee  might  prescribe,  leaving  them  free  to  fix  bqi^  hif^ 
2iia2jj}catioD8  aa  might  seem  nee&^\>\\&*CbA'^K<^%tqu«{  Hin> 


u 
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A  steady  advaaoe  has  been  seen  in  ihe  •  qualifioatioiis  of  the  lat^r 
number  of  candidates  for  admission,  tbevgh  some  have  still  applied 
and  been  admitted  under  an  examination  in  the  oemmon  branches. 

The  increasing  nnmber  of  applicants  for  admission,  and  the  large 
increase  of  work  now  required  by  the  higher  classes,  create  the  neces- 
sity for  raising  the  standard  of  qualifications  for  admission.  It  is  re- 
commended that  candidates  for  admission  the  next  year  be  required  to 
pass  thorough  examinations  in  En^sh  Grammar,  Geography,  Mathe- 
matical, Political  and  Physical,  History  of  the  United  States,  Arith- 
metic and  Algebra,  and  that  the  following  year  there  be  added  to  the 
requirements  the  elements  of  Natural  Philosophy  and  Physiology. 

The  requirements  of  those  who  are  candidates  for  advanced  stand- 
ing, or  for^  classical  studies,  ought,  of  course^  to  remain  as  heretofore. 

I  suggest,  also,  whether,  after  the  next  year,  it  may  not  be  wise  to 
add  a  year  to  the  required  age  for  admission* 

While  the  University  owes  no  slavish  submission  to  the  customs  of 
other  institutions,  in  other  and  older  States,  it  may  wisely,  when  ne« 
cessary,  restrict  its  work  to  those  who  are  best  prepared  to  profit  by 
its  instruction,  and  to  fulfill  the  woik  which  will  be  required  of  its 
graduates.  If  any  departure  be  allowed  from  the  required  scholastic 
preparation,  it  should  be  in  iavor  of  students  of  advanced  age,  whose 
employments  have  given  them  a  mental  development  and  power  which 
younger  students  could  only  gain  from  the  study  of  books. 

FIKANOXS. 

The  permanent  funds  have  been  increased  during  the  past  year  by 
the  sale  of  60,000  acres  of  land  scrip  for  $44,821.60,  and  by  the  sale 
of  160  acres  of  the  Griggs  farm  for  $9,600.  The  entire  fund,  includ- 
ing these  additions,  now  amounts  to  $363,421.60,  and  the  estimated 
income  from  the  same  to  $27,002.  The  Treasurer's  report  will  exhibit 
in  detail  the  investments  of  this  frmd,  as  also  the  items  of  the  annual 
income  from  all  sources.  The  list  of  warrants,  accompanying  this  re- 
port, will  give  you  the  several  items  of  expenditures. 

The  total  income  for  the  year,  from  all  sources,  not  including  legis- 
lative appropriations,  was  $41,357.01.  The  total  expenditures,  except- 
ing those  from  appropriations  aforesaid,  was  $38,654.69. 

The  Bookkeeper's  statement,  which  1  transmit  herewith,  will  give 
you  the  details  of  the  expenditures  of  the  legislative  appropriations. 
I  believe  the  expenditures  have  been  made  with  strict  economy  and 
fidelity,  and  have  given  to  the  departments  for  w\\\di^^<^^  ^^x^tsi^^'^ 
large  and  usefril  developments. 


Tbo  estimnted  income  for  next  year,  from  all  BODrces,  is  $41,434.60. 
The  estimatea  for  the  current  expenditiirce  have  been  placed  in  tin 
hands  of  the  Finance  Committee,  and  will  be  reported  by  that  cominiv 
tee  with  such  moditicationa  as  they  may  deem  uecesflary.  A  consiii- 
eralile  increase  of  the  appropriation  for  tlie  expense  of  instruction  irll 
be  needed,  to  meet  the  expected  increase  in  the  number  of  the  Kacnity. 

A  large  amount  of  our  funds  has  remained  invested  in  six  per  cent. 
Btate  bonds.  This  amount  can  be  qnite  safely  invested  in  good  coantr 
bonds  jitlding  ten  per  cent  I  submit  whether  the  increase  of  llw 
vantB  and  expenses  of  tbo  University  do  not  require  as  JDimediaie 
chiinge  to  be  made  in  theae  investments. 

The  increaae  of  the  taxes  on  our  lands  in  Minnesota  and  Kebraika 
will  be  noticed  as  an  indication  of  the  increaelng  value  of  these  laii(!& 
Znlbrmation  received  from  private isources  confirms  this  inferei.ce,  and 
the  time  is  approaching  when  active  measures  should  be  taken  tobrln^ 
them  into  market. 

It  will  be  recollected  that  we  have  still  on  hand  acrip  for  25,(M 
acres  to  be  located  or  sold.  A  new  effort  ought  to  be  made  tliis  seasoB 
to  secure  Ihe  location  of  this  scrip.  The  progress  of  the  new  Padfil. 
iBailroads  will  open  some  very  desirable  lands  for  location.  ^ 

The  inventory  prepared  by  the  Bookkeeper  gives  the  present  gpoa 
assets  of  tlie  University  to  be  as  follows  : 

Real  PBtale |139,I9) 

Personal  properly,  including  w\\  appiratuB 60, M) 

Wild  lands  locuWd  with  aerip. , 

PuiidB  iuveeled 

I  suggest  that  the  funds  for  the  several  practical  departments— « 
the  Agricultural,  the  Horticultural  and  the  Alechanicat — be  charged 
directly  with  all  ealarifs  and  exjisnses  attending  them,  and  credited 
with  alJ  proceeds  coming  from  them ;  and  tiiat  no  amoiinte  be  apprv- 
priated  to  them  from  the  general  fund,  except  to  meet  deficiencies. 
Their  aecounta  will  then  show,  constantly,  the  actual  profit  and  coat  of 
each  department,  and  will  induce  an  economy  not  at  all  promoted  by 
our  present  form  of  accounts, 

AOBICULTITBAL   DEPABTVEHT, 

The  work  in  thia  department  was  nnder  the  charj^e  of  Piwf.  Blin 
till  the  first  of  September,  when  hia  reaignation  took  effect.  The  crow 
were  generally  fair  and  some  of  them  excellent,  though  the  ezoeenn 
dr/ne«fl  Jesseaed  the  jield  in.  many  cases.  A  statemenlt  of  cropa  noed 
And  iiarreated  will  be  appended  ^A  ^)Qa&  t^^iX.. 
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From  the  appropriation  of  $25,000  made  in  1869,  for  this  depart- 
ment, there  have  been  erected  two  large  bams— one  on  the  E^eri- 
mental  farm,  48  by  76  feet,  with  cellar  extending  nnder  abont  three- 
flfths  of  it,  costing  nearly  $5,000 ;  the  other  on  the  Stock  farm,  built 
in  form  of  an  L,  each  limb  being  80  feet  long  by  40  feet  wide.  A 
basement  with  heavy  stone  walls  and  cemented  floors,  extends  und^ 
it  aU,  containing  a  cattle  department,  swine  pens,  a  root  cellar,  cooking 
room,  mannre  pit,  etc.  It  is  well  supplied  with  dstems,  a  well,  and  a 
cistern  for  liquid  manures.    The  total  expense  of  the  whole  was  about 

'  $10,000. 

The  farm  is  now  well  supplied  with  teams  and  tools.  The  funda 
designed  for  the  purchase  of  some  thorough-bred  neat  cattle,  and  other 

'  stock,  was  put  into  stock  steers  and  hogs,  for  the  purpose  of  feeding 
out  the  large  com  and  hay  crop.    The  increased  fund  arising  from  the 

'  sale  of  these  animals  will  euBble  us  to  purchase  several  valuable  ani- 
mals of  different  approved  breeds,  with  which  to  begin  our  experi- 
ments illustrating  stock  breeding  and  feeding.    There  remains  an  un- 

'  expended  balance  of  the  appropriation,  fitmi  which  there  ought  to  be 
provided  a  steam  cooking  apparatus  and  some  othw  mneh-needed  ma* 
chinery,  including  a  windmill  for  pumping  water  for  stock,  and  either 

'  a  amall  steam-engine  or  a  good  horse-power,  with  cutting  and  threshp 

ing  machines. 

1  believe  that  at  last  we  have  adopted  a  wise  and  safe  policy  in  the 

management  of  this  large  fitrm.    A  competent  Head  Farmer  has  been 

ttnployed  at  a  minimum  salary,  and  he  is  given  a  large  pecuniary  in* 

terest  in  the  successful  management,  in  the  offer  of  a  maximum  salary, 

to  be  paid  out  of  net  income  of  farm.    The  plans  of  cultivation  are 

fitill  under  the  control  of  the  Board,  but  the  Farmer  is  to  be  allowed 

to  employ  his  own  laborers.    If  he  is  liberally  supported  he  counts 

ooniidently  on  making  the  farm  yield  not  only  his  maximum  salary, 

but  also  a  generous  surplus  for  the  Univerfiity. 

The  Experimental  farm  will,  it  is  hoped,  be  provided  for  by  the 

appropriation  (now  pending  before  the  Legislature)  for  agricultural 

experiments.    The  amount  of  this  appropriation  Ib  $3,000  annually, 

for  two  years — $500  a  year  of  this  sum  b^ng  designed  to  cover  the 

expenses  attending  the  lecture  courses  through  the  State. 

No  part  of  the  work  of  the  University  is  more  difScult  to  manage 

successfully  than  that  of  sound  agricultural  experimentation,  and  no 

part  is  more  interesting  to  the  agriculturists  of  the  8t8AA«    To  TSAi&.% 

these  experiments  realJ/  vaJnabJe,  they  must  \)e  ac\eii\h&a  Va  ^«cwi\«t 

and  sfstematic  in  scope.    An  exhaustive  seriea  of  eTOenTa^\\\%^  eorsr«t^^% 
— ^ 


the  entire  ground  of  Agricnltnre  in  its  several  departments,  will  neow- 
Barily  occupy  many  years,  and  will  require  the  close  attention  oft 
skillful  superintendent.  To  provide  for  such  a  Beriea  of  expertuenti 
is  the  object  of  the  appropriation  asked  ;  and,  anticipating  its  grant,  I 
liave  directed  the  preparation  and  staking  out  of  a  set  of  experimeattl 
plats,  containing  1-20  of  an  acre  each,  on  a  plan  recommended  bj 
Prof.  M.  Miles,  of  Michigan.  These  plats  are  to  be  cultivated  one  or 
two  years  without  uiannres,  to  determine  what  varieties  and  difierences 
tlie  several  plats  exhibit  in  their  natural  state.  They  will  then  be  reaJy 
for  nse  in  testing  the  effects  of  the  several  fertilizers,  and  of  varying 
cultivation.  A  similar  set  of  plats  will  be  prepared  for  experinieaU  ia 
the  several  varieties  of  the  different  grains,  grasses  and  roots.  Experi- 
ments should  also  be  undertaken  in  some  of  the  new  cultures  recom- 
mended so  often  for  introduction  into  our  State.  Also,  experiments  ia 
Animal  Hnsbandry,  the  feeding  and  breeding  of  cattle,  sheep, 
■wine,  etg. 

VETERINARY   OIINIC. 

Closely  connected  with  Animal  Husbandry,  and  a  most  important 
part  of  an  Agricoltnral  education,  is  the  knowledge  of  VeteriDB? 
science.  As  an  experiment  in  this  department,  the  ExecQtive  Goto- 
mittee  employed  Dr.  IT.  J.  I>etmer,  V.  S.,  to  give  a  course  of  lectnrt* 
to  the  Agricultural  students  during  the  Fall  and  Winter  terms.  Daring 
the  present  term  he  is  conducting,  with  great  succcbs,  a  free  veteriaarj 
infirmary,  to  give  his  class,  numbering  26  students,  opportunity  to 
witness  and  assist  in  the  treatment  of  sick  animals.  His  report  of  llw 
cases  treated,  which  is  hereto  appended,  shows  that  55  patients  ha*e 
been  presented  for  advice  or  treatment 

Although  the  University  has  not  the  means  to  open  a  foil  Veterinnj 
College  for  the  education  of  veterinary  surgeons,  still  it  is  desirable  to 
furnish  some  instruction  to  our  Agricultural  students  in  a  brandiio 
important  to  the  stock  interests  of  this  State.  It  is  cordially  recon- 
mended,  therefore,  t|iat  the  experiment  be  repeated  another  year,  and 
that  in  case  new  mechanic  shops  be  erected,  the  present  Ebop-haildiog 
be  surrendered  to  bo  used  as  a  veterinary  stable  and  infirmary.  Dr. 
Dotmer's  marked  success  and  evident  ability  will  certainly  recommend 
him  for  appointment,  but  as  there  are  some  questions  as  to  thepndi' 
cable  extent  and  relations  of  his  course  to  the  Agricultural  courflt^of 
which  it  forms  part,  I  recommend  that  the  question  of  his  employmeDl 
another  year  be  referred  to  the  Executive  Committee. 
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HOBTI017LT17BAL  DEPABTlfBKT. 

The  report  of  Prof.  Burrill,  which  I  herewith  ^commanicate,  affords 
the  detailed  statement  of  the  work  done  in  his  department  the  past 
year.  This  department  is  understood  to  indade  the  Ornamental 
Gronnds  and  Oreen  Houses,  the  Market  Garden,  the  Nurseries,  the 
Orchards  and  Fruit  Plantations,  and  the  Forest  planting.  The  orna- 
mental grounds  continue  to  improve  in  beauty,  and  are  exercising  an 
evident  influence  upon  the  tastes  of  the  students.  The  new  green 
house,  famished  by  the  appropriation  of  1869,  is  already  well  filled, 
and  several  of  the  students,  including  some  of  the  young  ladies,  are 
taking  lessons  in  its  management 

The  management  of  the  market  garden  has,  as  yet,  failed  to  secure 
remunerative  results.  The  chief  and  perhaps  &tal  difficulty  is  found 
in  the  lack  of  a  good  home  market  for  the  more  bulky  or  perishable 
vegetables.  The  effort  now  is  to  reduce  the  crops  to  sach  kinds  as 
may  either  be  transported  profitably  to  Chicago,  or  preserved  in  cans. 
The  work  is  too  important  to  be  relinquished  without  further  trials. 

The  nurseries  are  designed  primarily  to  supply  the  trees  needed  for 
our  own  orchards  and  forest  plantations,  but  a  large  surplus  will  be 
raised  for  general  sale.  There  are  now  in  nursery  177,000  young 
trees  for  the  forests  and  shelter  belts,  and  a  large  number  of  pear  and 
apple  grafts  have  been  prepared  during  the  past  winter,  affording  valu- 
able practice  to  the  students  of  Horticulture,  and  enlarging  the  nursery 
stock.  The  apple  orchard  now  contains  2,319  trees,  embracing  about 
1,180  varieties.  Over  400  varieties  of  pears  are  either  in  orchard  or 
nursery,  and  several  varieties  each  of  grapes,  currants,  raspberries, 
strawberries,  gooseberries,  and  blackberries. 

An  appropriation  has  been  asked  to  carry  out  the  forest  planting,  as 
it  will  necessarily  involve  a  large  expense  for  which  no  return  can  be 
expected  for  many  years.  A  large  part  of  the  trees  now  on  hand  are 
ready  to  go  into  permanent  place  this  spring.  " 

Nearly  twenty  acres  of  the  garden  ground  have  been  thoroughly 
onderdrained,  and  there  remains  a  portion  of  the  appropriation  suffi- 
cient to  underdrain  the  remainder  of  these  grounds,  or  at  least  such  as 
it  is  desirable  to  underdrain.  Prof.  Burrill  is  infusing  new  life  into  his 
department 

THB  HSOHANIOAL  DSPABTBfSNT. 

The  report  of  Professor  Robinson  will  give,  in  detail^  \\i^  -^^x^^cycv^ 
in  the  shop.    When  it  ia  recollected  that  thia  dep«t\.m«tL\.\i^?,iKOLV« 
proper  work  only  about  one  year  ago,  the  report  Vi\V  ^ffiotd^  ^Vx^'c 


evidence  of  tlie  useful  character  and  brilliant  prospect«  of  thie  brkncli 
of  industrial  education.  There  has  been  a  steady  increase  in  the  ddid- 
ber  of  etudeuta  in  the  Hechanical  and  Engineering  courses,  and  die 
livelieet  interest  haa  been  Bhown  in  their  studies  and  ahop  practice; 
You  will  Bee  in  our  apparatus  cases  a  goodly  amount  of  apparatus  made 
In  the  shops  by  students.  The  cases  themselves  are  also  their  work. 
The  steam  heating,  introduced  into  the  University  buildin;;^  since  your 
^  last  meeting,  is  the  work  of  their  hands.  The  heating  apparatus  of  the 
gr<;en  house  was  cast  from  patterns  made  in  the  shop,  and  then  put  ia 
by  student  labor.  Some  valuable  pieces  of  apparatus  have  been  maai- 
factured  for  other  institutions,  or  for  private  parties,  and  if  the  shop  ii 
credited  with  the  value  of  the  apparatus  manufactured,  aod  the  woii 
performed  lor  other  departments,  it  will  be  found  self-sustalQing. 

An  appropriation  of  $25,000  has  been  asked  from  the  L^islature  to 
provide  larger  and  better  fumi&biHl  shops,  and  for  a  drill  hall,  anil 
plans  will  be  laid  before  you  for  your  approval,  for  such  bniMing.  Tht 
erection  of  such  a  buildiug  will  greatly  facilitate  tlie  work  of  the  <!«• 
partment  and  iucrease  its  power,  I  cannot  too  strongly  commend  the 
earnestness  and  zeal  of  Protl  BobiosoD  in  his  work, 

OTBSB  DEPABTMENTS.  i 

It  is  not  necessary  to  go  into  detail  in  reference  to  the  other  depnt- 
meats,  but  it  would  be  unjust  to  pass  them  in  silence.  The  depart- 
ment of  the  English  Language  and  Literature,  unsurpassed  by  any 
other  ia  its  practical  every-day  value,  has  been  so  admirably  managed 
by  Prof.  Baker  as  to  demand  for  him  your  highest  consideration.  I 
hsve  never  known,  any  where,  more  life  and  energy  thrown  into  tiu* 
study  of  our  mother  tongue  ;  and  the  students  who  have  received  Use 
benefit  of  his  indefatigable  instruction  will  long  have  reason  to  re- 
member the  thorough  drill  given  them  in  the  correct  use  and  critical 
knowledge  of  their  vernacnlar,  and  of  the  ricj^  fields  of  ita  splendid 
literature.  The  classes  in  this  department  have  been  lai^r  than  In 
any  other,  the  class  beginning  with  this  year  nambering  over  70 
members. 

The  department  of  Chemistry  has  also  exhibited  remarkable  vitality. 
The  fundamental  character  of  this  science,  and  ita  wide  scope  of  nli- 
tions  both  to  the  other  sciences  and  to  agriculture  and  the  mefnt  srti, 
give  it  great  importance  in  an  institution  consecrated  to  industrial  edn- 
cstion.  It  is,  therefore,  a  matter  of  profound  gratalation  that  so  Ivye 
a  proportion  of  onr  ataden-ta  ■^tjVvinX.wfi^  »dt  \ii\4  ooiirBe.  It  ia  w 
amaW  proof  of  the  efficiency  olVta  «n."CQn»ii»&ft«A.*i*'^wAMaix^t 
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"B.  8.  Stnftit,  that  h»  should  have  secnred  thus  early  so  much  interest 
In  his  departmeiit.  The  neir  chemistry  class  entering  last  fall,  nam- 
bered  00  students,  and  already  there  are  88  at  work  In  the  over-crowded 
Laberatory. 

Am  appropriation  of  $50,000  was  asked  fbr  a  Laboratory  building, 
fimished  with  the  necessary  apparatus  for  mining  and  metallargical 
vses^  as  well  as  ehemicid  analyses.  Its  importance  was  recognized  by 
the  committees  to  which  our  application  was  referred,  but  the  extent 
of  appropriations  needed  by  other  institutions  compelled  a  present  de- 
nial of  the  request.  This  is  the  more  to  be  regretted,  because,  long 
before  a  suitable  building  can  be  erected,  the  department  will  have 
utteriy  outgrown  its  accommodations.  It  may  be  foi;ind  wise  to  pre- 
pare temporary  quarters  for  it  in  the  basement,  or  some  other  part  of 
tiie  new  main  building. 

The  department  of  Civil  Enginem^ng  hat  also  won  some  laurels 
under  the  efficient  management  of  Prof.  Shattuck  and  his  assistants, 
(passes  have  been  trained  in  both  theory  and  field  practice,  and  the 
aervices  of  some  of  the  students  have  itlready  been  sought  by  outside 
parties^  in  engineering  work. 

Prof.  Snyder  has  also  given  much  force  to  the  several  departments 
under  his  charge.  The  Bookkeeping  classes  are  alwaya  crowded,  as 
are  also  the  classes  in  German  ;  and  the  Military  Drill  has  been  main- 
tained with  more  vigor  than  in  any  similar  institution  known  to  me. 
With  the  aid  of  the  new  Drill  hall,  planned  in  connection  with  the 
new  Mechanic  building,  a  much  greater  efficiency  can  be  given  to  the 
Military  course. 

The  success  attending  our  efforts  to  meet  ikirly  the  legal  require- 
iDfents  laid  upon  us,  to  indude  military  tactics  in  our  course  of  instruc- 
tion, has  suggested  the  propriety  of  asking  Congress  to  give  additional 
aid  in  a  work  of  soch  national  importance.  I  have  sent  accordingly 
to  Hon.  John  A.  Logan,  late  chairman  of  Committee  on  Military  Af- 
fiurs  in  the  House  of  Representatives,  the  sketch  of  a  plan  for  a  Na- 
tional system  of  military  education,  which  I  herewith  submit  to  you  as 
a  proposition  touching  the  future  prospects  of  this  institution. 

THE   LABOB  8Y8TE1C 

The  labor  system  still  costs  us  much  care.    Two  difficulties  meet  ns 
constantly :  First,  to  provide  a  sufficiency  of  such  labor  as  the  students 
can  perform ;  and  second,  to  get  such  work  as  we  do  provide^  well  «xA 
economically  performed.    The  practical  value  of  VXv^  \«\iOT^  %&  %» \k^fc^%- 
sary  B^auct  of  a  sound  iudostrial  educajdon^  oaxi  acaxo^l  '^  ^^^"^ 
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stated.  It  wonld  be  well  if,  in  all  the  indostnal  courses,  practice  slundd 
\)B  required  as  a  ooadition  of  graduation.  In  the  Mecbanical  depwt- 
;inent  Prof.  Robinson  has  made  "  shop  practice  "  a  regular  part  of  tbi 
courBt',  not  as  an  apprenticefihip  to  a  trade  but  as  a  neceasarj  meaosflf 
^ving  a  practical  understandiug  of  tbe  principles  of  mecbanical  pbiL 
08opby.  This  shop  practice  ie  uot  counted  nor  paid  for  aa  labor,  hit 
tbe  student  ia  allowed  to  labor  at  otber  hours  for  wa^es.  I  would  r^ 
commend  that  a  similar  plan  be  adopted  in  other  departmenta.  lit 
Btudent  of  Horticulture  may  be  required  to  give  a  certain  numberflf 
boure,  during  one  or  more  terms,  to  practice  in  the  green  honse,  the 
gardens,  nurseries,  orchards  and  grafting  rooms.  Tbe  student  of 
Agriculture  may,  in  like  manner  and  with  like  aim,  be  required  to 
take  daily  practice,  during  certain  terms,  in  the  practical  operations  of 
tbe  field,  or  in  tbe  stock  barns.  This  would  not  prevent  studenti 
working  at  other  hours  for  wages. 

TFB   APPLICATION    FOB   LEOISLATIVB   AID. 

Tlie  memorial  prepared  by  direction  of  the  Executive  Committee  hM 
Already  been  seen  by  most  of  the  members  of  tbe  Board,  and  its  state- 
mente  of  our  wants  need  not  be  repeated  here.  The  bill  approprfaliiig 
$75,000  towards  the  erection  of  a  new  University  building,  to  cost  in  all 
$150,000,  and  $25,000  for  the  erection  and  furnishing  of  a  macbioB 
shop,  has  already  passed  the  Senate,  and  is  now  pending  before  the 
House  of  RepresentativeB,  with  a  good  prospect  of  speedily  becoming 
a  law.  I  call  attention  to  it  now,  as  its  passage  will  impose  at  ones 
upon  tbe  Board  the  duty  of  fixing  sites,  adopting  plans,  and  prepiv 
ing  for  contracts  for  the  erection  of  the  proposed  buildings.  Some 
preliminary  plans  have  been  prepared,  but  a  moat  thorough  and  care- 
ful review  of  these  plans  will  be  required.  Every  feature  ought  to  be 
scanned  with  the  most  jeaions  attention,  both  to  secure  perfection  of 
design  and  to  insure  economy  in  tbe  erection. 

An  appropriation  has  also  been  asked  for  the  library  and  appsratni 
of  instruction.  The  report  of  the  Librarian  shows  tbe  number  of  booki 
now  in  library  to  be  4,538 — an  increase  of  892  volames  dnring  the 
year,  98  of  which  were  received  from  donations.  Besides  these  orer 
two  hundred  pamphlets  have  been  added  to  the  collection. 

The  library  is  proving,  as  it  ought,  one  of  the  most  valnable  agen- 
cies of  instruction  as  well  as  a  point  of  most  attractive  interest  to  ov 
students,  and  its  early  and  large  increase  will  add  greatly  to  the  rail 
power  and  value  of  tbelSnVvftm^^.  \X.-^\\\  \i«  remembered  tfasttbe 
matrioulation  feee  are  set  a^wtt  aa.4.  ».w^VanwiA.\a  ■&»'SOT«rjft»i.     , 
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These  fees,  the  past  year,  were  absorbed  in  the  general  fnnd.  They 
onght  now  to  be  added  to  the  library  appropriation  for  this  year.  We 
can  not  easily  over-estimate  the  importance  of  a  Ml  supply  of  the 
best  and  freshest  books  to  the  student  of  science.  The  rapid  and  con- 
stant advance  in  the  physical  sciences — the  new  and  surprising  dis- 
coveries  following  each  other  in  rapid  succession — frequently  invali- 
date old  theories  and  conclusions,  and  compel  continual  reconstruc- 
tions, making  the  old  literature  of  these  sciences  imperfect  and  unsafe. 
Fresh  books  must  be  constantly  added  to  our  stores  to  keep  us  abreast 
with  the  progress  of  the  scholarship  of  the  age. 

OONCLUSIOV. 

I  am  glad  to  be  able  to  state  my  earnest  belief  that  the  University 
is  growing  rapidly  and  deservedly  in  favor.  The  plans  adopted  by 
you  at  the  outset,  with  such  modifications  of  minor  details  as  expe- 
rience has  suggested,  have  been  found  sound  in  practice  as  they  were 
sound  in  theory.  Much  remains  to  be  done,  before  we  can  fully  re- 
alize all  the  great  ends  contemplated  in  those  plans ;  but  the  good 
Providence  that  has  thus  far  prospered  us  will  still  be  over  us,  and  the 
principles  thus  far  found  good  will  guide  us  to  still  greater  success.  I 
would  indulge  in  no  arrogant  anticipations;  but  the  future  career  of 
the  University  has  an  outlook  so  grand  in  itself,  and  so  hopeful  for 
humanity,  that  we  may  well  pledge  ourselves  to  new  courage  and 
larger  efforts. 

J.  M.  GREGOBT. 

LIBRARIAN'S  REPORT. 

Db.  J.  M.  Grboobt,  S^fmt : 

The  Librarian  takes  great  satisfaction  in  reporting  a  respectable  in- 
crease in  the  size  and  value  of  the  Library,  and  more  than  correspond- 
ing increase  in  its  use  by  the  students. 

The  number  of  volumes  reported  last  year  was  3,480.  It  seems  that 
some  shelves  were  missed  in  the  count,  and  that  there  were  actually 
3,646  at  that  time.  The  present  number  is  4,538,  showing  a  clear  in- 
crease of  892  volumes.  Of  these,  673  are  included  in  the  catalogue 
printed  with  the  last  annual  report ;  63  were  bound  from  our  own 
files,  as  shown  in  Schedule  I ;  168  were  purchased  since  the  catalogue 
was  sent  to  press,  as  shown  by  Schedule  II ;  98  were  obtained  by  d<h 
nation  and  exchange,  as  shown  by  Schedule  III. 

Correspondence  now  in  progress  will  do\i\>t\e%%  «AQl  ow^  «t  \f«^ 
hundred  roJamea  with  no  expense  except  for  ttwv^^T\aSv5yKi*    ^  «s 
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confident  that  daring  the  coming  jear  I  can  effect  an  increase  of  nun 
ibaa  one  tboofland  volumes  in  the  same  way. 

I  have  given  considerable  attention  to  the  increase  of  our  pampUlt 
collection.  Its  growth  has  been  over  two  hnndred  the  past  year,  and 
will  probably  be  two  thousand  the  next. 

By  Scbednle  IV  it  will  be  seen  that  sixty  penodicala  are  received. 
Of  these  twenty -nine  are  agricultural,  six  mechanical,  eix  8cientifi{^ 
'right  literary,  six  news  and  political.  It  might  be  thought  that  this  b 
too  large  a  aumher,  but  the  Bcbedule  shows  that  thirty  of  these  are  a- 
changc-8  and  cost  nothing  hut  postage  and  copies  of  our  reports. 

The  books  have  been  issued  to  readers  on  their  filing  checks  yn& 
name  and  the  book  wished.  The  check  is  a  charge  for  the  book  nntil 
it  IB  taken  off  the  file,  and  this  is  done  when  the  hook  is  retnmed. 
Books  are  freely  taken  from  the  room  by  teachers  in  the  University,  > 
tecord-book  being  kept  for  their  cse.  Books  are  taken  out  by  stDdents 
to  a  very  limited  extent,  each  book  so  taken  being  charged  to  tb* 
'Librarian  or  some  other  teacher.  Some  liberty  of  this  kind  seemsm- 
dispensable,  from  the  extensive  reading  demanded  by  some  subjectl. 
«nd  the  present  arrangement  seems  to  answer  every  purpose. 

A  very  few  books  (abonC  ten)  cannot  be  acconnted  for.  As  the 
library  is  constantly  used  for  a  study  room,  and  the  shelves  are  easily 
reached,  students  some  times,  but  very  seldom,  take  books  to  their 
rooms  without  pemiiseion,  trusting  to  a  favorable  opportunity  to  retom 
them  without  detection,  Tlio  utmost  care  will  be  taken  to  prcreiit 
this,  but  it  cannot  be  absolutely  avoided  with  the  present  limited 
room. 

Considerable  progress  has  been  made  in  preparing  a  written  call- 
logiie,  such  as  shall  combine  the  advantages  of  directing  readers  will 
the  least  search  to  all  the  library  contains  on  any  given  enbject,  and 
permitting  the  insertion  of  new  books  without  breaking  the  arrangfr 
ment.  It  is  proposed  to  make  this  catalogue  extend  to  the  separate 
articles  in  periodical  works,  thus  making  it  a  perfect  key  to  the  whole 
library.  I  hope  that  tlie  coming  year  will  see  this  work  complete  for 
all  that  we  shall  then  have. 

Permit  me  to  call  yoor  attention  to  tbe  great  interest  which  might 
he  added  to  the  annual  report  of  the  trustees,  by  inserting  Buch  discoT- 
eries,  inventions  and  statistics  as  should  make  it  a  place  amongscien- 
tific  periodicals.  It  would  thus  servo  at  once  to  answer  the  great  pnr' 
pose  of  the  institution  in  preparing  and  disseminating  useful  knovl- 
edge,  and  enable  us  to  make  large  and  valuable  exchanges  for  the 
L'tirary. 
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About  Beventy-five  dollars  is  much  needed  for  binding  last  year's 

periodicals,  and  twenty-five  or  fifty  dollars  would  be  well  spent  in 

binding  the  North  American  and  London  Quarterly  Beviews,  going 

Lack  a  number  of  yisars. 

All  which  is  respectfuUj  submitted. 

H.  M.  DOUGLASS, 

Librarian, 

Hie  report  was  referred  to  the  several  Committees  for  action. 

It  was  moved  and  seconded  that  the  Begent  be  authorized  to  sell 
ike  B.  £.  i  of  the  N.  E.  i  of  sectioii  ftl^  township  19,  range  9,  at  $66 
per  acre. 

The  motion  was  referred  to  the  Finance  Oommittee. 

The  following  report  was  next  read : 

REPORT  OF  THE  TREASUBSB. 
RBGSTPT8, 


m*  > 


tSTO.  Mtfdi 
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21 

21 
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BaIadm..  •«.••••  ••«..•.•••• 

InterMt  on  $50,000  SaiigABioii  eeiintj  boste. 

TiiiUoB,e(o  ...  , 

CoaI  4)aUeotkm0,«... 

Farm  pwduM , 

Interest  on  Champaign  county  bonda 

Salea-from  gardena^ 

Farm  produce 

Coal  collections 

Tuition,  eta • ..^ 

Intereet  on  Morgan  county  bonda. 

IliiDoia  state  bonda. 

Chicago  city  bends 

Pike  county  bonds 

Bent 


cc 


Tuition,  etc. 

Farm  psoduce 

Garden  sales •• ., 

Bent  for  gardener's  house 

Broken  gwss •  • . .  •  • . 

Rent.... ^ 

Farm  psoduoe  aales 

Ghuden  produce • . 

Fees,  etc. .  • 

Interest  on  &uigamon  cotmlf  bends. 

Fees,  etc 

Farm  produce^ ., 

Sale  of  old  stoves 

Kent  of  gardener's  house 

Fees , 

Interest  on  Dlinois  State  bonda.  •• . , 

' '        Chicago  city  bonda 

Farm  sales 

Garden  sales 

Coal  salea 

Fee^  etc 

From  Mechanical  department 

Fees , 

Garden  sales 

Mechanical  department.  • 

/Bsnil,.., 


$21,201  40 
2,260  00 
174  00 

87  72 
214  86 

10,000  00 

141  62 

44  10 

48  90 

202  18 

2,600  00 

2,870  00 

875  00 
2,000  00 

78  87 

181  50 
827  99 

182  08 
75  00 

8  05 
429  09 
720  15 

79  21 
1,247  00 
2,250  00 

888  00 

260  80 

17  60 

88  88 
8  50 

2,870  00 

876  00 
88  76 
92  88 

140  90 
184  60 
181  92 
4A«  <il^ 


\ 


Btettftt — Cootlnncd. 


11   'Oinlpnuln 

11    \r.ot.\  Mle« 

11   |F*rra  eales 

11   iFroni  HechuiiOil  deputmenl 

21  'iteot 

SS    Rent „ , 

!8  ,Fm 

SS    Coal  ea1«B 

IS  'Ftrm  sklea.   ............................. 

S8   .GardeDulM.. , 

S8   Inld  elnves 

2S  j  From  Ueohaoical  dapartnWDt.  ,•...••..•.•••>. 

SS    Interest  on  *crlpinooeji.. 

88    Rent 

S8    Freight*,  (tUiooU  Cealnl  BallrMd  donfttion), . 

S8  iFarmulea 

SS  iCo&l  ulea ,. 

as  Ifms  

3S    GardeoMlet 

SS    Lumber,  cemsnt,  etc..... ........... .... 

18    Old  rornacei 

28    Hechuiical deputmenl.. ..............<..••. 

as    Fees ... 

9S    Farm  produM 

iS  lOld  rurnaeei 

!S    SiBia  approprUtioD  Agrioaltural  deputment  . 
S8  I     ■'         "  Horticultuna  di 
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.    11,U 

.   to,ooe  « 


SCUUMABT  OF  RECEIPTa 

For  Balancs .. 

"    Interest  on  bonds 

"    Feci  from  Btudents 

"    Farm  pra'liicc 

"     Qanlen  produce 

*<    From  Itpchuilcal  department 

"    Coal  Bold 

■■     R<?nt  Tor  GriggH'  laua 

■•    Old  Btovei 

"     Old  furnaeefl,  lumber,  etc 

"     Broken  gUsa   

"    FreigblB,  (Illinoia  Central  Railroad  donation) 

"    State  appropriation  Agricultural  departmeut 

"        "  "  Hortiaultural  departiaeQt 

Total  receipts 


.  Ml  JOl  <° 
i6.sia  w 

S,4<1  II 

s,iM  t; 


BWO) 

S.UIU 

SI  H 


DISS  UBBSJfsyrs. 


For  AppropriatlonE  of  lBa9... 

"    EipenecB  of  Trusteea 

"     SKlariBS 

"     Corresponding  Secretarj. . 
"     Traasure 


TaxcB 


"    fueJandligbli  ,, 

'    Statiiinerj'  and  printing.. 

'    Building  aocouut    

itwideuul  eipeuHt . . .. 


9489  !1 

i,ni  i» 

•10  » 
l.MlIt 


t6 

DidwrmminU    Oontliiiied. 


For  MechAnicftI  department , 

«*    FarmUbor 

'*    Fire  extinguishen • . 

**    Insurmnoe • .., 

**    Steam  heating ^ 

**    Leotnres ••••••• 

On  account  itate  appropriation!: 

**    Agricnltural  department • , 

*'    Horticultural  department , 

**    Chemical  department ••, 

**    Booka and apparatna • •••••' 


Total 

AjBOunt  unexpended. 


11,824  66 

8,098  06 

182  05 

887  50 

1,688  07 

940  16 

22,585  57 

12,792  19 

1,850  89 

8,881  62 


178,988  08 


$6,125  83 


The  report  was  received  and  referred  to  the  Auditing  Committee. 

On  motion  of  Mr.  Pearson,  a  committee  of  three  was  appointed  to 
jNresent  nominations  of  Standing  Committees. 

The  chair  thns  appointed  Messrs.  Pearson,  Lawrence  and  Cunning- 
ham. 

On  motion  of  Hon.  C.  B.  GriggS|  the  Board  proceeded  to  the  hien- 
nial  election  of  oflScers. 

Mr.  Brown,  of  Sangamon,  was  elected  chairman,  (the  Begent  retir- 
ing) and  Messrs.  Edwards  and  Cobb  were  appointed  to  act  as  tellers. 

On  motion  of  Mr.  Blackburn,  the  election  of  Begent  took  place. 

J.  M.  Oregory  was  pat  in  nomination  by  Judge  A.  M.  Brown ;  and 
was  elected,  unanimously,  at  the  first  ballot 

Hon.  N.  Bateman  and  Mr.  Goltra  were  appointed  a  committee  to 
notify  Dr.  J.  M.  Gregory  of  his  re-election,  who,  when  reinstalled  in 
the  chair,  made  a  short  and  very  appropriate  address. 

The  oath  of  office  was  then  administered  to  the  Begent. 

The  election  of  officers  then  proceeding,  Hon.  Newton  Bateman 
nominated  Mr.  J.  W.  Bunn,  of  Springfield,  for  Treasurer. 

The  teller  announced  as  the  result  of  the  ballot  for  Treasurer 

J^  W.  Bunn 15  balloU. 

B.  F.  Harrif,  of  Champaign 2      ** 

J.  Bunn 1      *« 

The  chairman  declared  J.  W.  Bunn  elected. 

Hon.  W.  C.  Flagg  was  nominated  for  Corresponding  Secretary,  and 
elected  unanimously  at  the  first  ballot. 

Dr.  Scroggs  nominated  Prof.  £.  Snyder  for  Becording  Secretary, 
who  was  also  elected  unanimously. 

On  motion  of  Mr.  Griggs,  the  Board  adjourned  lo  xck^eXvii^^^N^^- 
ing  at  ei^ht  o^doch 


BVBNING  SBeSION. 
The  Board  reassembled  at  8  o'clock  P.  M.,  the  Regent  in  the  chair. 
Mesara.  Mahau,  PuUen  and  Van  Osdel  arrived  and  took  their  atati. 
Tlie  following  statemeDt  of  the  Bookkeeper  was  then  read ; 

8TATEMBST  OF  BOOKEEEPER. 
31>  th»  Bf-tent  of  the  Industrial  Uniwnity  : 

I  have  the  honor  to  submit  to  you,  for  the  information  of  the  Bocd 
of  Trustees,  the  following  financial  statements : 

I.  Statement  of  the  real  estate,  personal  property  and  other  fuudt 
(^  the  Illinois  Industrial  University. 

II.  Statement  of  expenditures  for  the  year  ending  March  Ist,  187L 

III.  Statement  of  expenditures  from  State  appropriatioas  to  Han:ii 
let,  1871,  and  uQexpoaded  baiaace. 

IV.  Statement  of  all  warrants  drawn  dnring  the  year  and  abstmt 
of  same. 

V.  Statement  of  the  amount  paid  for  stadents'  labor  in  the  aereiil 
deparbnents. 

BtaUmtna  of  the  XUal  StUUe  and  Pmonal  Property  (fftM  lUinoU  IndiutriiU  M 
vtnUf.fbr  the  year  mtdtitf  Man*  let,  1871. 

BUILDINGS  AND  APPAKATDS  TOR  IKSTRDCTION. 

DDivereltj  bulldiog. 

OmuncnUl  «nd  parade  groundl 

Chemiml  LaboraUrj, 

CibineU. , ■.■>•••-., 

Bngineertng  innrmnenti 

Uechanical  shop ..•...•.. 

Building  faachin^ry,  tools,  mUerUl ■ 

Furnituro  and  GiturM. 


I.HOn 
S.SINN 
l.ODOOt 


AQRICtTLTHBAL  DBPASTIIBNT. 


410  1. 


■B  at  luid,  at  tTB . . 


o  farm  houses ...  

Twu  bsros , 

Teuna,  t)l,uO<l;  col^,  |300;  hogs,  1300;  SO  bi 

tl.SGi);  imptemeaU,  %l,SI)0 

80  acres,  EipcriinonUl  farm,  al  |110 

140  acrvB  (Griggs  [tria)  at  (60 


),  ES.SOO;  prodaco  unsotd 


fSO.TBO  » 

iG.toan 

8.IW» 
IS.OOOO) 

i4,4ivi  eo 


110acn>i,  gnrdena  a 

House  on  urthardg. 

UuuBcon  ginleus  .. 

flarn    

Green  iiouse 

Propagating  bouse. 


HORTICULTURAL  DEPABTMNT. 
9  J  orcbards,  parti;  drained,  valued  at . . . 


n 


i6MlMMN0»"Ctolltfal1IOCL 

^lemenli  and  tooli •••••• •  • ••  r ••.••••• 

•ins •• .•••• • 

oduce  on  hand • ••••• • 

iraeryitock 

dding  pUnta  in  gveenhouie • • 

• 

INTKREST  BEAfiINO  FUNDS. 

ampaign  county  bonds,  at  10  percent •••• ••• 

Dgamon  coaotj  bonda,  at  9  per  oent... ••• 

>rgan  county  bonds,  at  10  per  oent • 

icago  citj  water  bcmds,  at  7  percent • ••••• 

ce  coanty  bonds,  at  10  per  cent • • 

inoia  State  bonds,  at  6  percent • • •.« 

oceeds  of  scrip v..  • 

,480  acres  scrip  on  band,  yalued ••••••••••... 

cated  in  Nebraska,  9,460.09  acres;  in  Minnesota,  15,979.67  aeres;  total, 

|U5,488  acres,  at  $2 , 

lexpended  Illinois  Central  Railroad  donation • ••... 

0  acres  Griggs  farm,  sold  at  $60 • •••«•• 

RKOAPrnTLATION. 

ildings  and  apparatns « • • • 

ricultural  department • 

riicultural  departsAont .•• • • 

ads  and  other  fands. ..•«•••%«••>. %...««.«•» ••••¥.••••••••.., 


•600  00 

660  00 

700  00 

8,000  00 

600  00 


$88,000  00 
■ 


$100,000  00 
60,000  00 
25,000  OQ 
25,000  00 
80,000  00 
79,000  00 
44,821  60 
22,082  00 

60,866  00 

40,000  00 

9,600  00 


$476,819  60 

1 


$88, 600  00 
88,260  00 
88,000  00 

476,819  60 


•mrm' 


•««< 


$681,069  60 


ihcpenditurei 


ird  expense •• •. 

ariea 

Regent  J.  M.  Gregory $4,000  00 

Prof.  W.  M.  Baker. 2,000  00 

Prof.  A.  P.  8.  Stuart 2,000  00 

Prof.  W.  F.  Bliss 1,000  00 

Prof.  S.  W.  Robinson '...,  2,000  00 

Prof.  T.  J.  Burrill 1,800  00 

Prof.  S.  W.  Shattuck. 1,800  00 

Prof.  £.  Snyder 1,800  00 

Mr.  J.  Bellangee 1,000  00 

Mr.  H.  M.  Douglass 1,000  00 

Mr.  R.  B.  Warder 500  00 

Mr.  LD.  Foulon 800  00 

Dr.  E.  J.  Detmers 600  00 

Prof.  Sanborn  Tenney 600  00 

Lectures  in  January,  1870 • 176  42 

el  and  lights 

Oas 116  25 

Sundry  expenses r ••..••..        82  85 

(  coal  at  mine • 752  20 

eoal  i  freight 619  90 

(  hauling 78  50 

kiionery  and  printing , • 

Stationery 40  W^ 

Printing  reports  and  catalogues •••••      ^%V  ^^N 

Other prinftii^ and sdrestising •••••      %^  %^N 


$1,179  79 
20,576  42 


1,698  70 


1,186  68 


AotaMiif— OoDtJimed. 

Build! Dg  &nd  r«p«in ......>....  •      

FHrnting  irid  gluing fit   39 

Iinpr-jreinenU    4S4  30 

CWning  (sweeping,  etc.) IH  77 

^VliiU.-w»b)ng uid  Kirubbing 17k  ^S 

Bepnira 808  09 

JUlaing  «bop ...  BO  (lO 

CukMiuuM  109  eo 

Kidewalks 138  00 

Sliup  jarda  Bud  <hed , 17S  70 

kaofaknU'Kl  (leputmeDt     ..  ...........  ....... 

HiUerialB  inil  rep&ira SAB   87 

Work  in  ahop GSS  34 

Joremiin's  uUr; Vti  SS 

Cariieuler  work '" 

Hsuliug.... 

tl.Ses  84 

By  work  G>r  other  deputiDeati BTO  68 

TumMcount 

BUiksmttbingudrap^n. , , Ill  SB 

Superinteadent'a  «du7. SSO  00 

fum  Uborera ....  l.ses  41 

tS,4S5   30 
Bf  hulling  for  buildiDgt. . 

Imiideutii  expea«e( , 

Poatagp SB  10 

BipitM 41  SO 

Juiltor'i  wsgea »i>  48 

J&ailur  vork  by  Btudenta !24   8i 

Sundry  other  eipentes 6U3  00 

Bills  unpaid 

Fire  extinguisbera . . .. 

Salary  of  Treasurer.  . 

Salary  of  CorreBpondiog  Si 

Tuea  on  luids 

SteuQ  hiiatlng  apparatoi' 

Lecture— Ur.  Mitea,  «eiS  10;  Dr.  Hull,  (200  00;  sundry,  tti  06  . 

Total  |87,9MM 


BCaiemenC  of  EiptndUum/ivm  tht  Appropriationt  made  bg  the  Legittatvre  in  JHinA 
1809. 


Agricultural  department.. 
I.  Bar 


II.  flam   B, 

Tools,  Giturea  jind  implemenu 1, 

Honiea,  cattle  andhoga 4, 

Seeda 

Hedgea,  roads,  etc 

Work  in  inprOTitig  wella,  ciaterag,  dminlng,  etc I, 

Corn  crib 

florticuliurnl  department , 

Seed  and  IjqIIm 

Trees  and gnpea t 

Gardeuer'a  faoam 1 

Gaidtuer't  bam 

Z«ibor 


»14  98 

391  oe 

BIS  OS 
75*  80 
STB  3S 
BBS  fl 
e4B  27 


.081  B3 


79 


ontinaed. 


SaUries  of  foremen • • |2,589  48 

Teuns,  tools  and  implemente 758  76 

Fences,  roadi  and  bridges ..••       861  74 

Freight 849  60 

Tile  and  dnOnage 1,286  27 

Sundries. 207  01 

House  on  orchard » 2,827  07 

Greenhouse 8,440  06 

Chemical  department. •  •  « ••• 

Fixtures 640  19 

Chemicals •  ••       680  41 

Apparatos..... • 1,816  86 

Bodes  and  apparatus • • • 

Fixtures 849  80 

Insurance,  express,  etc.  ••  •••••••• 61089 

Books 6,891  17 

Models  from  Mechanical  department • 2,000  00 

CaMuet 887  02 

Total 

Balance ••••• •• 

■  •■      ■  ■■  I.     ...  11  ■  I.      ■_ 


$8,086  96 


10,078  88 


$66,680  80 
4,419  70 


/Statement  of  BtpendUuree  during  the  year  ending  March  Xet^  1871,  ae  per  Warrante 

1  to  746,  ineluiive. 


Board  expense •• • $1,179  79 

Salary  of  Faculty,  eto ...20,676  42 

Salary  Treasurer 600  00 

Salary  Corresponding  Se<a«tary 670  00 

Taxes  on  land 1,661  29 

Foeland  light 1,698  70 

Stationery  and  printing •• 1,186  68 

Building  account. • , 1,689  50 

Incidental  expense • 1,177  68 

Mechanical  department • • • 1,824  66 

Fkrm  labor ..•••••• 8,098  06 

Fir«  extinguisher 182  06 

Staam-heating  apparatos 1,688  07 

Insurance 887  60 

Bills  unpaid 482  87 

Lecturesin  1871.... 940  16 


State  appropriation  Agricultural  department .22,686  67 

State  appropriation  Horticultural  department 12 ,  792  19 

Chemical  kboratory .• ....  1,860  89 

Books  and  apparatos  • 8,881  62 


Total 


$87,928  16 


41,009  77 


$78,988  08 


TTbbaka,  March  liih,  1871. 


E.  SNYDER. 
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StaUnwni  ^  WarrafO*. 


s  FkC  Stnbom  Tonnay. . 

S  J.  H.  Fickud 

e  J.  H.  Piukcell 

r.  Wai.KilB 

S.  Johiumn. 

9A.BUtkburr 

i  Samuel  Edir&nla 

»        •■         "         

»  W.  0,  Fligg 


UB.  Pullcn , 

KM.  C.  GolW , 

e  UuDD  BnjuiBa , 

9  L.  LswreDoe , 

BO.B.anluili« 

e  w.  c.  Fiigg 

9  J.  W.  Biian 

10  Treriu  &  Uroen 

10 /.M.  Gregorr , 

lOW.F.Bliu , 

11  UlinoU  Contnl  IL  B.  Oo 

11  H.  K.  Yiokroy , 

II  Chimpaigti  Qai  Gompuij 
1 1  Linion  CunX  CompiD)'  . 

II  W.  H.  Merrill. 

]l  HenTrSwannall 

HE.  V.  PetersoD 

II  J,  M,  Oregor]' 

U  Wm.  M.  bsker 

14  J.  C  BiuToughB , 

14  Klynn  k  Scrogg* 

IfiM.  E.  Luber  

IBM.  J.  4  J.  P.  Jelfrej.,. 

16  Anglu  ji  Babme    

18  8.  W.  Roblnaon 

81  CoL  Bftrriiiger 

21  JaB.Vii:k 

18  T.  J.  Burrill 


Tresi  for  nuner^ 

Pajmeni  of  lectur«  eipeDM . . 
Eipenae  to  mBeting.  .■..•• 


Conretpooding  8ecreUi7'i  bbImj.  . 

Treitsurar'i  laluj. ., 

Hanlwutt 

SalM7,  Karch 


AilTftDced  &«ighti  . . . 
Eipenna  aDdlAbor.. 


«Siturefl  . 


k)il,  paint,  wall  paper .... 

Cunaina  for  chapel 

Eipense  for  porctiasei  in  Europe. . 

Salary,  llarch 

Expense  to  meetJog 

Printing 

BuiflLDg  carpenter  sbep 

CaatingB  anil  nachinarj 

Grass  and  clover  seed 

Uaterial  for  models . , , ,   , , , , 

Gu  pipcH I 

Flower  aeeda 


as 


a  Express  Co  . . 

7  S.  L.  Graves  &Son.... 

U  J.  J.Thumaa  &  Co 

UB.  Snyder 

■0  J<  Bella^igee 

~0A.  P.  8.  Stuart , 

0  S.  W.  Robin 

_   1.  W.  Shatiuolt.. 

II  T.J.  Burrtll. 

0  H.  Douglas 

l>  J   S.  Scarfoss . , 

n  H.  K.  Vickroj.. 


3u 


T.  Fra 


U  R.  B.  Warder, 

SI)  VaL  Lamb 

Jii  Lawenstern  &  Gr«htim.  • 
I  Prof.  W.  F.  WiM  .... 
I, Fuller,  Flucbk  FuVkt. 


Drawing  paper 

Reports  from  Springfield  . . 
Turoing-lathe  and  aawa. . . 
\  Larrow  and  fWigbt. . 
Salary,  Marob. . 
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OoMMiif— Contliinsd. 


IrDsYld  U.TmA... 

I  jIiKmbro  t  North. 
llProf  E.  Snyder... 
I 'Champaign  GaBCumpuiT 
aw.  11.  MerrlW ' 

II  H.K.Vlcliroj 

1  Lut  her  W.  l^wraucc . . , 

1  A.»l.Brown 

7 1  J.  H.  Pklcrell  

TM.C.Golc™ 

e  E.  SnnJer 

B|J.  8.  Upitons 

B  W.  J.  Jellrfj 

aCobbA  Wamncr 

sIlTnloii  Coal  CoiDpui;. .. 

BB-Eldred 

U  C.Foole 

»a.  S.  UpMone. 

alfroC  W.  F.  Bliu 

e  A..  TbomBOQ    

IS'F.M.  tX.A^j 

IfllChas.  QuIdd    

it'Pnt.  W.  U.  Biker.   .. 

ISJE.  L.  Brown , 

aSS-M.  Newby 

2S  Duiiel  WickR 

2B  r.K.  Pho-aii 

lela.  DoDgiu&soo 

Sfl'W.N  Sourse 

UA' Edgar  Siuudert 

Ssllloi-ey&Co 

iteiilulburd,  Horrick  k  Co, 

-S^j  Jamea A  Co 

27  L«oon  Nuraety 

ST  I  Jeniiinga  &  Wagdin. . . , 

27[GeorgeEly 

27tProf.  A    P.  8,  Btuart. , . 

27  Prof.  S.  W.  Robinson. , , 

ST^ProfT.  J  Burrlll    ... 

XTiPraf.  8.  W.  SbaUuak... 

27] Prof.  E.  Sn^ir 

StIju  BelUngee.... 

ST'U.  31.  Douglass 

27  R.  B.  Wa-der 

S7IJ   8.  Seu-foss 

S7  Tbos.  Frank! 

STH.  K-Viukroj 

STjG.  H.  Upslone 

27  P«"ick  Unib 

S7  J.  U.  Gregory 

"  ~   A-iuerican  Eipre«3  Co  . . 

Pardv  &  Qance  

W.  F.  Bliss 

G.  S.  Ppstone  


Material  tadtnaetilDeiy. . 
Tools  indmateriala 

sent  or  labor 

for  Uarch 

Work  on  orchard! 

PeUy  expenw 

Eipense  lo  meeting 


Petty  eipenaee 

Farm  laborers  pay  and  boa 

Engine  castinga 

Nortray  oata 

PwDcancoal 

Lumber  (or  bWDS 

2,000  brick  for  hot  hoate  . 
laborer*  pay  and  board, , , 

Poata^  (tamps 

Work  OD  machineij. ..... 

Blai^kamiihing 

One  span  ofluirset 

Salary,  April 

EipeOK  lo  meeting!,.,,, 
Gipress  on  eeed  corn.. ,.. 

Barley  Tor  Be«d 

Bill  of  Trees 


J.B.   Phinney   

American  Eiprc!!  Co  . 

NicoletA  Schoir 

E.  Snyder  . 

■  Edtrtrdi  . 


3  Saatufl  Edwu 
aJA-  B.  BrJdgmi 


Two  docen  dahliaa   . . . 

lawn  roller 

KnUs  for  green  hooae. . 
Betting 


Eiprest  on  books 

Bill  of  SDiall  frait 

Salary.  May 

Wages  of  farm  hand! . . . 

Board  of  fanD  band!  . . . 

Seed  com 

EiprcB!  on  grapea 

Printing  6,0iw  RegenC*  t 

Paymvat  student!  labor. 

Biliof  tr*«a 

Uooks  lor  libnr; 


kB  8S 

>sa  H 

IS  80 

s<  «s 

S  «5 

SB  10 
i1  M 
18  OS 

i<  ao 

ST  44 
IBS  IT 

1S8  sa 

ifl  00 

so  00 
S0«  45 

SO  00 

lOi  44 

5  M) 

64  00 

1  sa 


M  so 

70  10 
48  M 
41  SB 

1  00 
so  00 
28  00 

B  IT 
B8  BO 

S  IS 

54  10 
IBe  <« 
IS«  BO 
IBO  00 
ISO  00 
ISO  00 

es  as 

SB  SB 
88  SI 

88  8« 
7B  UO 

55  9 > 
BO  00 

40  00 
888  SB 

11  7fi 
19  OS 
ie«  8B 
E7  10 

41  6S 


SMtrntta—CaatitivaA. 


13 


Cli&mpaign  Qw  Cotapauj 

bickavllA  Co... 

NuliA  FicmiDg. 

H.  K.  Vickro}.. 

T.  J.  Buirill..., 

E.  ILUoiford.. 

W.  U.  UemU.-.. 

J.  Blkkeale; 

J.  BelluigM.... 
A,  Thomwra  .... 
J  H.  Pickrell... 
).  Goltn  ... 
P.  R.  Wrigbt  ... 
J.  M.  UreKOry. . . 

W.  Sh4Uuok . . 
PwltftRoyet  ... 

£.  SafUer 

W.CH^ 

E.  SDfder 

"    FTmnkB 


for  April 

Book!  for  libniT  .. 
Sand  for  gieen  booai 
Pettj  upenM 


Eipeuseoi 
BBknr  lor. 


plkDB  for  barot.. 

BaUr;  lor  April 

Board  ei 


Salai7.U>; 

Balance  oabill  of  bodca,. ....... 

SalM;,lIa; 

Lunibec 

FMtyeipeDie 

Oorrevpoiiding  SeereUir'i  ulaij. . 
Coiitingeiu  fuDii  .,.......,,.... 

P«ttj  oipeiiM 


1.  UamicU 

e  Joa,  MuUorkla 

«  O.  S.  UpsWne 

a  Naah  &  riemlag 

e  Beach  &  Co 

IB; Lilian  Coal  Company. . . 

ISA.  Tbomaon 

IS  M.  K.  La|,him 

IS  Uili,  KiiuLiark,  &  Co. . . 

1B;T.  J.  Burrili 

IB  Fuller,  yincli  ft  faller. . 
J  a  j  ti.  Kdwarda 


lliO 

..      Bl 

IKK 

161 

Iflh 

lev 

Ui 

171 

ITi 

nt 

IM 

n« 

nu 

m 

171! 

m 

801 
81 

._      31 

.8  J-  S.  Sbermi 
lalCitore,  UarrisoD  &  Co. 

lej  W.  A.  Nuursa 

16  J.  M.  liregorj 

3U  H.  Sheptwrd 

30  Jaa.  Kiille 

Su'J.  W.  Uoatmnn  &  Co. 
il'H.  W.  >'ire  Eitingu'srCo 
a7lJ.  M.  Oregorj.  ' 

SllW.  U.  Bilker. 


irrill.. 


S.  W,  Kohio. 
T.  J.  ." 

E.  Sojiler 

J.  BelUngoe 

K.  B.  Warder 

U.  U.  Oouglaii.   .. 

A.  TboDisDii 

J.  S.  Heu-lbaa 

H.K.  Vickroy 

Ihos,  Frank! 

G.  a.  UpBlone 

Put.  Lamb 

G.  a.  UpsWne. 


Material  for  wagoa  . , , 

Hard<rare 

Pstqaipeiiae 

Thna  janb  of  aand. , 

Coal  . 
Tnoo 


t,Ol}u  apple  Btocki. . 


White  uh  teedllDga 

Booki  for  library 

UasOD  work  on  green  bouae  . 
U.GUU  Otage  orange  plants. . 
Throe  Babi:uck  eilinguiBbers 

Petty  expense 

Salary  for  May 


88 


iSMMMnt— ConUnQed. 


188 

184 
185 
186 
187 
188 
189 
190 
191 
192 
198 
194 
195 
196 
197 
198 
199 
200 
SOI 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
218 
214 
215 
216 
217 
218 
219 
220 
221 
222 
228 
224 
225 
226 
227 
828 
829 
880 
281 
282 
888 
884 
885 
886 
287 
238 
289 
240 
241 
242 
e48i 


Maj 

June 


1 


July 


81 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

12 

14 

21 

21 

24 

27 

80 

80 

80 

80 

80 

80 

1 

1 

1 

1 

1 

1 


To  whom. 


E.  y.  Petenon 

A.P.  8.  Stuart 

R.  B.  Warder 

E.  Snjder 

W.  F.  Bliaa 

W.  M.  Baker 

S.  W.  Shattuck 

A.  M.  Brown ■•••••••••• 

P.  R.  Wright 

M.O.  Ooltra 

T.  J.  BurriU 

E.  Snyder 

J.  Bellangee 

G.  Sullivan 

Fuller,  Finch  ft  Fuller  .. 

C.  0.  Lamed 

0.  F.  A.  Hinrichi 

A.  S.DaTiefl 

Chaddon  ft  Heaee 

DaTidFord 

Hovey'ftCo 

Angle  ft  Sabine    

Chunpaign  Gma  Company 

F.M.  ftA.  ATey 

E.  y.  Peterson 

H.  M.  Douglass 

T.J.  Burnll 

E.  Snyder 

a  W.  RobinaoB 

Dr.  J.  M.  Gregory 

Patrick  Lamb 

J.  R.  Harris 

J.  Bellangee 

W.  H.  Crayne 

Wicks  ft  Watson 

W.  Dowell 

0.  W.  Hammond 

Harry  Cleveland. .  •  •  •  • 

John  Crawley • . . 

H.  R  Bobbins 

Rudolf  Jeorg. 

N.C.  Ricker 

J.  E.  Cantrell 

Wilson  Dowell 

W.  H.  Crayne 

J.  A.  Ockerson 

H.  y.  Moore 

G.  S.  Upstone 


For  what 


Books  for  Hbraiy 

Salaiy,  June,  July,  Angntt 


4  i 


i  4 


Payment  students  labor 
Salaiy,  June,  Ji4y,  Angnst 


<  4 

<  I 


44 
<C 


Expenses  to  meeting 

4  4  4  C 


44 


Salaiy,  June,  July,  Angnst 


4  4 
4  4 


4  4 
4  4 


Ezoavatine  bam  cellar 
Oil  and  pMnts  for  bams 
Hardware  and  repairs 
Insect  pins  for  cabinet 
Double  shovel  plow 
Sawing  timber  for  bam 
Castings  for  engine 

Blnegrass  seed 

Seed  and  Tile 

Gas  for  June 

Blacksmithing 

Stationery,  crayons,  etc 
Salary,  June,  July,  August 
Petty  expense , 


4  I 


4  t 


4  4 
4  < 


4  4 
4  4 


1  J.  S.  Searfoss. 

1  A.  Thomson  • . 

1  H.  K.  Vickroy. 

1  Thoe.  Franks  . 

1  G.  8.  Upstone. 

1  R.  Peacock  . . , 

1  Jas.  Blakesley. 

1  Jas.  C.  Craver. 

iIM.  B.  Barwub 

2  0.  D.  Haya, . . . 

211.  /.  Slotm  . . . . 


Salary,  June,  July,  August 

4  4  14  4  4 

Wages  for  11  days 

Two  horses 

Work  on  farm  cistern 
Work  iu  ehop 
Hauling  stone 
Painting  on  bam 
Work  in  shop 
Work  on  farm  bam 


4  4 


4  i 


Work  on  models 


( ( 


I  • 


Work  on  green  house 
Balance  for  wagon 
Work  in  shop 


4  4 

4  4 


4  4 
4  4 


Barrels  and  jars 
Payment  of  day  laborers 
Payment  of  farm  hands 
Board  of  farm  hands 
Salarv  for  June 


4  4 
44 
4  4 

4  4 


4  4 
4  4 
4  4 
4  4 


Lumber  for  bam 
Work  on  gardens 


4  4 
4  4 


(  i 
4  4 


Amount. 


I  Work  in  gaidenB  Jun^ 

4  4  4  i  «i 


84> 
Statmtmt^C  ontinned. 


Jul;    a  W.  H.  Hetritt 

"        6  B.  T.  PeUTKtD 

"       fliK-O.  Goltr« 

•I       6  A.  U.  BrawD 

"       «P.a.Wri^t 

•  ■  e[Johi]8loii,  HuDtlej  A  Co. 

'<      s.EllmBRer  A  Bhtt 

"      eDavid  9.  Ford ... 

•  <  «  Eankubee  Stonn  &  Ll'e  Co 

■■       s'Lambee  k  North 

'<      fl[G.E.  Heuel 

•  •      6  H.  E.  UpbuD  tCo 

■ '       SjJ.  H.  OroBoiT 

>f  SiPBioDf^oi"  CotnpuiT. . . . 

"      (F.II*A.A»ey 

■•       g  I.  8n;def  

'<       sUIdkIc  &  BkbiM 

"  s  Fufler,  Finch  k  Fullar... 

"       8  J.  H.  FickreU 

•>       8,B.  Sb«pberd 

"       e  W.  H.  Cnjce 

'■       8  D.  Wick«  4  Wftllon 

'■       8«.  Fcter 

'•  U  Ultnoti  OeotnU  R.R.  Co. 

liaon.E.8u 
--'"  "I,  Tonl 


19  p.  H.  Jo 


12  Fljnti  &StTogg» 

12  Wicke  k  WauoQ , 

as  EbenL'ier  Fryer , 

Si;,PMriuk  Lamb 

2S'J-  B^Jluigee 

jgD.  Owens 

i!e!H.  H.  Donglua 

20T.  Colliaa 

36  John  Furst 

ai'j.  S.  Seu-fou 

STiP.  Paokiml 

37  Wkki&  Wataoo 

!7'Pstrkk  Lwjib 

aT  A.  Herbert 

87  (I.  Cleuelaod 

AaguBt  l.Q.  8.  Dpitone 

IJG.  8,  Upsiona , 

1  0.  ^>  Cpetone 

llD.  Oweni 

I'johaFunt 

IJ.  H.  M.Kin.ie 

1  Jacob  HcKioiie 

1  .George  Eli 

1 ! Janaes  QelUngee 

1  J.W.Bunn 

H.N.HoldeD 

U.  E.  Lupham&Co..... 

W.  M.  k  J.  F.  OIcoll. . . 

J.  N.  Wbarton 

J.  H.  Pancake 

W.  Moses    

J.  A.  OckenOQ 

O,  W.  Bammond 

H.&.  Bobbtna 


Wofk  io  gsntens,  Jari9 

Book*  far  libruy 

Etpeniei  to  meeting , 

Agricaltural  implcniRit 

CutingB  lor  eDgioe ... 

Lime  and  cement i 

Tools  uid  malcrials 

llarneu  and  repair* 

Thirtjoaiaof  stone , 

Traveling  ex penso   .   ....,.,,.. 

One  oar  of  coal , 

BlacksmithiDg .■....•... 

Petljeipense 

Wagon  bed,  pump,  lia.. ....... 

Paint  brusbca  . .    . , , 

Expense  to  meeting. ...,.,...., 

8U,S8S  brick , 

Work  in  (hop , 

Hauling  for  bams , 

Ua^«n  work , 

Back  frdgbts 

Faol|;li]g  openan  for  catalogn*., 
Three  wajr  covks  for  engine..... 
Piping  for  engine 


Aavt. 


.ISlIlg  Rl 


^  for  liani . , 

Ma^un  work   

Workatfirstbarn. . 

PetQ  expenses 

Digging  cellar 

Book>i  lor  lii^ru; 


IIJQB  ■  ■ 


wells 


ffiing 


Workat  »bop. 

Digging  tisiem 

Work  on  Eiperinental  farm,. . 

lent  of  tanu  bands 

Fei^  eipense 

Bonrd  of  fimo  hands 

Uiuon  work 

UsuIiDg  stone 

Hauling  sand 

£2^  yards  sand 

Iron  for  braces 

Salary  as  Superintendent  . .   . 

Draft  on  London 

Wood  and  material 


•14  tl 

10  M 

u  a 

401 

11  n 

sil 

lot  at 

S&M 

t:  If 

4S0  W 

latf 
II  M 


M  00 
MUOA 
MM 


It  M 
400  liO 
4»  (lO 


30  W 
SS  U 
11  (« 

10  00 
4S  00 
H  UO 
303  i( 

n  s» 


100  « 

sot  (0 
Sg  to 


«5 


SfUtt&iH&Ht^^  OontiiiQed. 


Ko. 


805 
806 
807 
808 
809 
810 
811 
812 
818 
814 
816 
816 
817 
818 
819 
820 
8211 
822 
82S 
8241 
826 
826 
827 
828 
829 
830 
881 
882 
838 
884 
<886 
886 
887 
888 
839 
840 
841 
842 
848 
844 
845 
846 
847 
848 
849 
860 
iB61 
862 
868 
854 
855 
866 
857 
858 
859 
860 
861 
862 
8dS 
j$64 
SSSj 


Date. 


V 


To  whom. 


August  1  N.  C.  Bicker » 

1  W.Dowell i 

I  Larrabee  k  North  ...... 

1  Fuller,  Finch  k  Fullisr. . . 
1  Johniton,  Huntley  ^  Go  . 
1  TreTitt  &  Green  ........ 

1  Thomaf  Fraiika 

1  H.  fe.  Vlckroy 

1  G;  8.  Upetone..^ 

2  J,  J.  Grawlej 

2T.  J.  Sloan 

2  W.  ELMerritt. 

2  JL  L.  Bader 

2  0.  S.  EmeraoA 

2  A.  Thornton 

8  F.M.  k  A.  Avey 

8  J  0.  CraTei^ 

8  M.  J.  Blakeelej 

8  If.  B.Bunrash 

8  0.  I.  Hays 

8  Jai.  Cunningham 

6  C.W.  Ashby 

6  D.  Owena 

6T.  CJollina 

b  S.  Friar 

I    V,  Mote*  ...  

6  J.  Furst 

18  J.  French 

13  D.  Owens 

18  Dickinson  k  Collier 

ISJ.Diok 

16  W.  Farrit 

15  J.  Burt 

16  Pat  Lamb 

16  B.  B.  Musson 

16  W.  Do#ell 

16  A.  8.  Barnes  ft  Co 

16  Fuller,  Finch  k  Fuller  . . 

16  S  Hook 

20  D.Owens 

20  J.  French  . .  •  • 

28  D.  Owens • 

26  A.  M.  Bfown. •••••••••■ 

25  P.  B.  Wrfght    

25  M.  C.  Goltra 

26  L.  W.Lawrence 

26  Dodson  k  Hodges 

26  Johnston,  Huntley  k  Co . 
26  Fuller,  Finch  k  Fuller  . . 
26  Fuller,  Finch  k  Fuller. . . 
26  W.  A.  James  kCo  . .  •  • . 

26  J.  H.  Detmers 

26  T.  J.  BurrlU 

26  D.  Van  Nostrand 

26  B.  Westerman  k  Co 

26  D.  V  an  Nostrand 

26  American  Express  Co. . . 

27  J.  fijiowlen.... 

27PMt  Lamb 

srW.H.SUrA 

SfjRSj^def  ,.,^ 


For  what 


Work  fai  shop 

Painting ».. 

Tools  dnd  mateHals 

LeadMdputt)r 

Agridttitoral  implemenia t 

Hahiware 

Salary,  July ».•»»...» 


<« 


< « 


*  t 


Work  at  bam... 
Work  in  orchard 


i  4 

<  i 

<  < 


<  i 
t  < 

<  < 


Salary,  July <, 

Blacksmithing 

Work  in  garden 


< « 


• « 
« c 
«c 


Bam  foundation 

Woric  on  bam 

Mason  work 

Digging  well 

Mason  work 

Work  at  bams 

Hauling  stone 

Carpenter  work 

Mason  work 

Carpenter  work 

Mason  irork 

Carpenter  work 

Threshing  and  Mnping. 

Work  at  bams 

Plastering •  ••, 

Painting 

Freights  on  books..  ••. 
Glass  for  greenhouse. . . 

Teaming 

Mason  work • . 

Carpenter  work 

Mason  work • .  •  • . 

Board  expense 


c  < 
<  < 


it 
« c 


Hardware 

Implements  and  repairs 
Paints 


I  < 


Cradbles 

Traveling  expense   . 

Petty  expense 

Books  for  laboratory 


« c 
<  < 


i  • 
cc 
•  « 


Workoixbajni 


« i 


i  ( 


Amount 


$68  75 
18  00 

16  89 

17  88 
It  70 

49  24 
78  00 
88  88 

60  00 

18  02 

85  00 

86  00 
6  75 

14  25 
88  88 

28  48 
86  00 

29  10 
86  00 
80  00 
10  00 

8  12 

75  00 

14  00 

100  00 

21  00 

25  00 

22  00 
65  00 

500  00 
6  00 

21  00 
80  50 
28  25 
28  50 
10  00 

19  81 

61  86 

22  00 

50  00 
16  50 
50  00 
28  90 
24  75 
12  00 

26  00 
52  06 

2  55 


Hauling 

jPcftty  ezp«iu» 


SEotflMHt— Oonttnuea. 


«0. 

88a 
B6T 
sea 
sea 

810 
871 
BIS 
878 
874 
870 
876 
171 
■18 
818 
880 
■81 
88! 
888 
■84 
Ui 

■8a 

887 
SBS 

880 
IN 

ItaU. 

To  whom. 

For-hrt. 

.^ 

■■    so 
■•    so 

TtotIU  fc  Oretn 

H«dw.r« 

11 7m 

H.  £.  UphMn  J(  Co 

Stone  «id  lime 

7S8I 

Work  on  niodeU 

-^ 

"     80 
SopU    1 

"       J 

"       I 
"       1 

"       1 
"     s 
"       8 
"       8 

"       8 
"       8 
"        8 
"       8 
"       ) 

"       { 

J  S.  SeirfoM 

H.K.  Vickroy 

A.TbatDion 

Walker  Brolli«n.    

W.  Dow«ll 

8.i«r7.  Angiul 

MM 

St  a 
8*a 

8111 

Webner.DftTlei&IhiiiUr 
aWuder 

WorkiniudaD 

0.  LHm 

■811 

FIjnniSGrogga 

Hpiaoook^^:;:  ::::;■ 

"     e 

"     s 
"     t 

"     t 

Puller,  Fiach  &  Fuller  . . 

F.  W.Srtterlee 

409 

100  00 

404 

*■     « 
"     t 
"     t 
•'     1 

••      10 

Dickenoaft  Collier 

F.  H  iA.  At«j 

0.  W.  H«mmond 

C.rpenter  work 

SOD  00 

Thre»blnp 

408 

G.  8.  Up.ujDe 

lOtU 

;:  i! 

"    14  J.  T^ple 

"     u!n.  C.  Ricker 

41 S 

C«rpenWr«ork 

11  B 

■'     14 

"      14 

Giu..:.::.:;:;.:.'."::;;::;::;::;; 

(19 

"      14 

"      U 

"     18 

■'    te 

"     18, 

"      1« 

"    leJ 

Nioolet  4  Schoff 

PrinUng 

14  l» 

MaflonWork 

Twve\\oief?e™« 

2S 

[■.J.  Biirrill 

tw 

C.  1  B.J.... 

I.T.WUr 

./ 

.\rw«i\i>i 

87 

£M«nMt— Oonttmud. 


7  J.  F.  LoluM. . 
IT.  J.  Sloui... 
T  R.  PMCock... 
1  FlyiiD  &  ScfOga 
9  WilHD  Dovair 
B  Walworth,  TWhletfuM 

8  J.  E.  Fiokrell. 


OinninU 

Work  onorchudl. . 

Lamber 

PrinMng   

Pkinting  ...   .... . 

B(ii1«raiidp1p«i  ... 
Board  expcDBG..... 


4  B.  Snyder  . . 


D.  Oweu 

H.  C   Rioker 

in.  N.  BaMmui. . 
&  Brarfni .   . . , 

E.  Fritr 

Jm.  BelUoBee  . .  „ 
a  W.  Sluttuck  ... 

D,  Owen* 

A.  P  8.  BtDUt.... 


a  B.  Wartsr. . . 
J.  Detnen. . 
L  D.  Fcwloa.  . 
T.J.  BuniU.... 
H.  K.  Viekroy  . . 
1  P«t  Unb 


.  Salary.  Se|>b:mb«r. ............ , 

.  Hoson  work 

.  Salary,  September,  and  aa  Snptiiiitand't 


.  Work  at  bun  and  bnlMIng.. 

.  SiUrj,  SepWmber.. ...... .. 

.  Petty expeai'e.         ,.,. 


I  S.  W.  Bobtiuon  .... 

~^4iikilph  Jeorg 

Vm.  M.  BakM 

1  W.  H,  MerriW  

toTj  Cobb 

B  A.  Herbert 

'..  A  RobinaoB  .... 

elj.  C.  Graver 

8|U    B.Burwarii 

S,J.  Blakeslay 

alT.  Frank*    

g!j.  Wilklnwa 

slAwyliNfr,.. 

glR.  Peacock 

glE.  Snyder  

H  J.  BellangN 

11  W.M.  Baker 

1)  Asgle  £  Stblna 

18  J.  W.  Bunn 

la     ■•     '•    

HO.  E.  HhhI 

13  .Vuh  &  Fleming 

ISIA.  Jewell  

13  [llinoid  Central  B.  B.  Go. 

lalJ.K.  Cntrell     

l:i!DickinB0D4Collier 

iBiJ.M.  Orepiry 

ISB-K.  Robblo* 

IfiD.Oweoa 


.  Work  on  rarm 

rv,  Beplember. . 
,  Work  on  orchard. . . 
.  Board  eipenia..... 

.  Digging  well 

.  Work  in  dhop 

.  Work  in  orehaidt  . . 


Salary,  Sept«mb«t 

Teaming 

BlackimHhlnf; 

Inmber  On  aoconnt 

Salary,  SeptembOT.i........ .. .. 

Petty  eipenaea       

Book!  for  ]ibraTT 

Implements  and  tile. ., 

Piyment  Tor  cbemk*!  aj^aradM. . 

Taiea  on  lands 

Harneisand  UelttngB 

Sand  and  gravel.      ............. 

Timolhy  aecd 

Backfreigbu 

Work  in  shop 

I  'arpenler  work  ...  .,,.,......, 

Salary,  October 

Expenaeto^uteVilk* 

Maatm  ««ik  on  bu% ; 


(et  ea 

8  70 

1,800  00 

44  to 

U  00 

1,000  00 

le  Bt 
se  40 

>I0  8S 
so  SI 
IS  00 
so  00 
10  OS 
Rt  SI 
88  B8 

aao  98 

I8S  S8 

ISO  00 
11Q.SS 

les  es 

88  U 

BO  00 
100  00 

so  m 

ISO  00 
81  St 

B)  SS 
SB  S8 

18  4S 
SB  II 
81  69 
•0  00 

IBS  SB 
Bl  OS 

ISB  «S 
81  BS 

19  00 
SS  BO 
S4  BO 

14  SB 

15  Is 
IS  18 

'  7S  00 
IB  SO 
7  U 
800  00 
IBO  00 
0  DO 
14  <K) 

87  ea 

S89  70 
1,4«S  89 
80  BO 
£44  ii 
S4  IS 
Bt  90 
Btl  00 
V*.  <*» 
\         *W.  ^% 


BtattmaU—C  on  Uniiad. 


S  A.  L.  Rader 

SD.ii  ForJ 

8  Lkrntbee  &  Kortli  . . . . 
V.PelcnoD  

14  J.WUkinion  ..'.'.'.'.'.'. 

4  Heislu'  h  Coler 

H.  Peddivord 

4  P«lirer.  Fuller  kCo  .. 

4  WnlkerBro-i 

4  BelJler  ii  Entx 

.4  O.  W. 


.  Work  on  building 

■e-brick  and  c&BliDgB.. 

.  Oao»beei  of  bntn. 

.  Books 

.  ail,Ol)0  brick 

,  Work  on  orcbarda...... 


IcK'mz 


I  W.  M.  B>k«r 

I  A,  P.  S.  Bdurt  . . , 
1  S.  W.  RobkioD  . . 

.1  T.  J.BuiTlU 

1  a  W.  SbRttDok  . . 

1  E.  StiTder 

1  J.  BefUngM 

1  B.il.Dougluj... 
1  H.  J.  DetDien. . . , 
1  R.  B.  Wftrder  . . . . 

1  I.  D.  Foulon 

1  Pat.  Lamb 

J.  s.  - 


One  D 


■elbrk.. 


.  Liin«  md  cement  • 
.  DMira  ind  BUb  ... 

.  HouldiDgs 

.  Lambersnd  lima.. 
.  Gupenler  vork  . . . 

.  Stlarjr,  Oclobor  . . . 


'  ai 

'  81  J 

•  31  H.  K.  Vickroj, , 

'  S!  T,  Fninkn 

'  SIJG.S.  Upatone  

'  31  Dickcraon  &  Collier. . . . 

'  81  Wilson  Dowel] 

'  81  R.  Peacock 

iT.     1  O.  fl.  Ujntono.... 

'       I  Fuller.  Fincb  k  FaUer  . 
'       B  A.  S.  Barnei  II  Co...   . 

'       t  Peterson  &  Tumell 

'       8  Jamee  Vick 

'       3  W.  H.  Wisegaroer 

'        8S.DuDlap 

■  8  E.  Snfder 

'       BD.M.  Ford 

'       S  J.  Pancake 

■  8  J.  Blakesler 

'       8K  V.  Petenon  

■  ODlckerson  &  Colllsr 

'       e  Becker  &  Sod 

'       U.T.  Wier 

'       T  Union  Coal  Companj. . . 
'       B  D.  Owens  

•  B  H  C.  Oollra 

'        DP.  R.  Wright     

'  B  J.H.  Pickrell 

'  B  L,  W.  LawtonoB 

■  S  A.  U.  Brown 

'  12  DnloD  Coal  Companj. . . 

■  13  H.SwaDell 

■  13  AnglaiBablnB 

I2i'Walwonh,TwoMg  JiFurse\ 
I£jEartli  Cloael Companj 
18'a.J.  BiakueU 


Carpenter  work 

FaiDiJDg  

Farm  labor,  etc 

Giasa  aud  paint 

Freight  and  duties 

S,63bbrii.-k. 

Bulba  and  seeda 

Threabing 

Work  on  orchard 

Pajment  of  f^udenls. . 

iier  and  plpea 

.  85  feet  maple    .... 
Oiie  month's  work.,.. 

Books  

Cnrpeater  work 

Gheuiiual  appatatua   . . 

Plaalering 

Three  cars  coal 

Board  eiqtense 


Twentj  Eons  coal . 

PainU  and  glass  . . . . 

Draining  lile 

iltOQ  V*?^ 


m 

H« 
Mtl 
18141 

Sim 

SIM 

»m 

IMH 
IMM 

IMN 
lit  If 
]«)(* 

HM  f 


'*5 


--:-\ 


la  W.  Panitt ,    ... 

12  W.  Sim&Bro 

12  J.UcKiazle 

U  A.  P.  8.  Stuirt , 

WW.  C.Fl«gB 

1 4  Bepublic  lusuranca  Co  . 

U  J.  U   0»(rai7 

14  W.  Domll 

14  B  Snjdar 

l4T.J.Burrill 

14  T.  8.  Hubb*nl 

!1  PAtriok  Lunb 

11  J.  T.  Wier 

il  D.  Oweni 

11  G.Eli 

11  Bute  JouTDkl  Compaoy  . . 

II  C.  0  L&rned 

IB  J.  U.  Qregot? 

iaO'orgeEn , 

13  Chftddon  k  Heue 

13  Ed(nr  Sanders 

15  StOTTS,  HuriaoD  kCo  . .. 
Id  Fuller.Fincb&Juller  ., 

IB  J.  W.  Seu-roM 

>«  B.  A.  Buve^..., 

19  ffm.  M.  B»iOT 

10  A.  P.  B.  Btuut 

10  S.  W.  BobinMa 

:o  B.  RougbWD 

0  3.W.Sh»Muck , 

11  r  J.BurriU 

0  E.  Snyder 

0  J.  Belliulgee 

II  B.  M.  DouelnH 

0  U.  J.  Detmen 

0  B.B.  Warder 

I)  A.  Tbomioa 

0  I.  D.  Foulon 

II  J.  S.  SearToH    

[I  a.  E.yiclcro7 

0  Tfaoa.  Fruk*        ....... 

I)  Q.  S.  CptUme 


GufiztOTM 

P^dM 

Sand 

Expenw  for  laboratorr 

Salaiy  OotrMpaoding  SeciwUi; . . 

Imurance 

iDoldental  eipeaie. 

Painting 

P«(l;  «ip«nM 

TaiidermUt's  tori 

Two  icags  naiU ..   ..,.. 

Wagei  to  date 

Plasleriog 

Mason  worlt , 

Blacksmitbbg 

FrlnUng  catalogue!... ... ..  .... 

Htrdwara 

Balarj,  Korember 

Four  Iron  rods 

Windows,  CraoKim* 

Bulbs    

A^wrted  gnpe  tIqw. 

Glaaa 

Work  on  orchards 

Walnut  lomber ....,,.. 

Salarj,  NoTcmber 


Pa;  and  board  of  hands  . 

Work  on  orchard 

finin  tile 

Lumber 

Plastering  .... 

'Iron  pipes.. 


1  DaTidDonlap 

1  B.M.  Clark 

]  S.  A.  Hamj 

Slj-T.  Wier  

e  Peabody,  Ayres  &  Dean    ,.     ..  ,  ,     

ijs,  W.  BobinMui [EipenssB  liecbanical 

S|M.  L  Duolap 'Expenses  to  meeting     .   . 

S|     "         "     [Making  cider  and  S  oaaki 

8:E.  Bnydcr {Suidents  labor 

SjPeabady.  Ajres  Jl  Deui..jIron  pipee 

10, D.  Butierwortb jTaxidermic  work 

10  A.  S  Barnes  &  Co Freight  and  duties 

ItlH.  C.  OolCra 'Expense  to  meeting 

IsLr.  B.Fickrell I     '•  '■      ..;... 

li P.  E.  Wright "  "       ...... 

1«|a.  H.  Brown "  "       


|!3  OO 

78  76 

13  IS 

IS  88 
SOO  00 

7ft  00 

54  IB 
SO  00 
B8  6B 

8  SO 
10  00 

55  00 

87  BO 
sa  17 
1>  40 

700  00 

8S3  81 

49  40 

88  00 
6  00 

63  S5 
8B  OS 

50  00 
SB  00 

lee  M 

166  M 
166  66 

66  00 
ISO  00 

160  00 
ISO  00 
83  n 

88  S8 
100  00 

EO  00 

88  88 

SO  00     I 

8.1  88   ' 

88  88 

76  OO 

60  00 
168  07 

30  00 

B9  CO 

04   IB 

41)  00 


60  SO 

ai  Es 

8  50 
«  v& 
^\  «i 


ftj«»       WD 

StatmaaU—Contimied. 


'B  FQlonCokl  Oomputr... 

i3Wm.  Price 

I  it, I..  Eaufmaaa 

l3|Weliiter,  DsTiet&Co  . 

^3|TreTitl&  Gkbq 

'3  John  FUhcf 

I!<  L.  W.  LAVreDM 

18  j:ilq«pm7 

I*,A.  Jewell  

ISiW.Dowell 

ISiW-J,  FooW 

"Ij.  M.  Orei^ory . 

'■^W.  ir.  Biker 

t1|A.  P.  8.  StBut 

i'lS,  W.  Babmian   

tij  J.  Burrill , 

iljs,  W  ShUtitok 

'  E.  Sajier    , 

I  J.  Belluigea 

1  n.  U   DougliM 

I  I.  D.  FouloQ 

I  R.  B.  Wirder 

~[.  J.  Dctme™  .   ...... 

1  J.S.  SeufoH 


«1  H.K.  Vlokroy 

*'  Thou.  Fnnki 

21  Dickemoii  i  Collier 

S'llLiverpool  Globe  Ins.  Co.. 
SljJ,  M.  Gregorj. 

in.  10.  g.TTpatone 

3  J  0.  Bmith  ,-   

4,Fnnk  H.  Sajder 

BjFlynn  ft  Scrogg! 

EllUinoia  CeatritTR  R.  Co. 

6  E.  A.  Robiuon 

fl  J.T.  Wier , 

fl,H.  T.  Wllliun* 

B|W.  Do«rell    , 

^lOuligbt  Compuij , 

I.E.  Snyder 

SjAvey  S  NofT , 

10  G.  8,  UpetoM , 

1o|n.C.  Ricker 

lOiJ   Bishap 

1  £  I  Profeuor  J.  B.  Turner  . , 

is  Parker  Esrle   

12.DaridH.  Ford 

12|L«rrab(!c  ft  North 

ISlDndsoD  ft  HodjccB 


2|Plvn 


I  ft  Sen 


12|S.RBignBll 

IBC  G.  L»rned 

19  M.  C,  r.oltr« 

19, A.  M.  Brown 

I9,J.  H    Pkkrell   

1!>|L.  W.  lAwl«a« 

19|F.  R  WrigU 

20|L.  A.  PmtV*  kCQ   

XOlUnioD  Ood  Oomp»'] 


Four  ran  eokl 

FdDtlnK 

Peu-  end  apple  atook.. 
Ceoicnt  and  lioia  .... 

Flowerpots    

Boird  sipenM 

Purcbaae  of  cMlIe  . . . 
Eipeiiie  in  buylag  cMI 

Pamtlne 

T^wbriok 


1 


'1 

:; 


gUhead  of  cattle  .. 


Pniitine  Iabol« 

Batk  freight!,  fts  . . 

Workinihop 

Work  io  orchardi  . . 

Book«  

Paiuting   

One  quarter's  gai. . . 
Students'  labor  .... 

Blackimlthing 

Salary,  December.   . 
Carpenter  work  . . . . 

Platina  tube 

Expense  to  lecture. . 

CasUngg    

Braia  and  wire 

Hardware 

Binding  book!  ... 

Force  pumpa 

Hardware 

Board  of  eipenM... 


•1 

3ua. 

To  whom. 

TotwtM. 

AmoanL 

"n 

MouWin 

|U  «0 

SS  U 

IShoga   

a  6S 

o™^,i.. 

Sundrj  npeiuM 

H  S4 

1  IS 

'      20 

'      20 

'    ao 
'    11 
'    ai 

'      SI 

'    so 
I    *' 

'    ti 

'      Bl 
31 
81 

250  00 

28  00 

3  00 

i  M 

n  u  Ren,  nrdener'i  bars 

PloflWring 

IT  00 
4  SO 

J.  F.  Luhrn.  4  Co 

A.  H.  Andreiri  *  Co  ... . 

sai  01 

Sftluy,  Jkhiuu? 

ns  u 

A.  P.  8.  Btiurt 

!S.  W.  Robinion 

iflB  a« 

1«8  M 

ISO  00 

9.  W.8h»Uuck 

81  8S 

81 
31 

ai 

Bi 
81 
81 
81 
3| 

2 
2 
3 
S 

S 

H.  M  DouglM. 

83  SS 

loo  oo 

00  00 

83   31 

;;      ;;    

T.  FnnkB 

87  70 

8«  48 

N-  O.Albert 

A.  Herbert 

BoirdofhmaAi  etc       

40  47 

«0  00 

Oulight  Comply 

6 
9 
9 
9 
9 

L.  W.  LawrenoB 

J.  H.  Pickrell 

ExpODBGi  to  meeting 

Sfl  10 
10  SS 

IS  00 

Coom  of  lectnn* 

882  81 

N.O.Alb«t 

P-Lochria 

Jtihnson  Bog»rdua 

J.  M.  GreKory 

38  00 

Id"4^.^g.4i«:::::':;:::::;::::: 

181  87 

18«  74 

26 

as 

lOS  74 

8.  W.  Robiaion 

\        \V\  Sft 

S.  W.  PluKucfc  ........ 

\       ^'*"^ 

"      '*     ■.■.■.",'.*.'".■.'.'".'.■ 

%:/LJ'g^::::::::::- 

AtlMUnt— Oestlnned. 


1 


Feb.  SS  H.  H.  DoaglMS 

!8  H  J.  Detmers     

as  R,  B   Wwder 

SB  I.D.  Fmilon 

28  A.  TlianisoD 

aa  H,K.Vickro3r 

a-*  T.  Pmnks 

S8Q.H.  RiM 

S8M.Homitei 

88  J  Flaher  

am  P.ir|ii  acHerbtit 

SXN.O.  Albert , 

3S  Dnion  Coal  Compuj  . 

98  J.  M.  Qrcgoiy 

SB  B  Bnrder 

88  III  Oentnl  R.  R.  doiuttoD  F 


Thu  amonnt  paid  for'studenta'  labor  dnring  the  yew  is  $3,499  f 
divided  among  the  departmeatB  ae  foUowe  : 

Farm  tceount   ■■ V 

norticiiltunil  DepBrtiuent. '  ' 

Uec  ban  leal  Department ' 

Llbrnrf  and  apparatui 

BuitdlDg  and  repairs 

CnrpetiUir  shop > ' 

Chemico]  laboratory 

Ste:iiD  heating  apparatus ■ 

Bundr;  work ■ 

(Signed,)  E.;SNTDI 

The  report  was  approved,  and  referred  to  the  Finance  Commit 
Prof.  Burrill  then  read  the  following 

REPORT  OF  THE  HORTICULTURAL  DEPARTMENT. 
7b  th^  Regent  cf  the  Induttrial  Uait&nity: 

During  the  past  year  Mr.  H.  K.  Victroj  has  remained  in  chi 
the  orcliarda  and  tree  plantations,  and  has  now  assumed  the  cba 
the  veitetflble  garden  in  addition,  Mr.  Thomaa  Franks  has  r« 
the  position  of  gardener,  having  in  charge  the  ornamental  gronn 
green-lioiiee.  He  also  had  the  care  of  the  vegetable  garden  dnri 
summer.  These  men  have  been  faithfnlinthe  discharge  of  their 
and  merit  the  credit  due  to  tlie  practical  work  of  the  dgpar 
Their  further  continuance  mOie  TesiV^c'C\^s>\w^.^^'^^*now  held  b; 
ia  iiereby  recommended.    T-wom«ti-w'K«.  wa^^l't^i^iKcwv^'^ 


98 

i8on,  as  teamBten,  and  occasionally  a  tiiird  was  engaged  for  the 
cind  of  work.  One  only  was  retained  during  the  winter.  The 
'  the  labor,  which  in  the  aggregate  amoointed  to  considerable, 
sen  done  by  the  students,  who  were  arranged  in  classes  and 

the  direction  of  a  foreman  worked  about  two  hours  each,  every 
le  day.  Not  being  otherwise  engaged  upon  Saturdays,  many 
id  all  day.  The  student  labor  problem  is  not  yet  however  wholly 
I.  The  organization  of  regular  classes  and  the  gradation  of  pay 
ling  to  service  rendered,  are  believed  to  be  steps  of  progress  in 
lution,  for  field  labor  at  least ;  and  with  the  manifest  increasing 
7  and  efiiciency  of  the  students  themselves  much  hope  is  enter- 
[  of  an  ultimate  favorable  result  The  labor  is  popular  and  often 
gladly  obtained,  a  few  students  paying  their  entire  expenses  by 
wrork,  and  all  agreeing  as  to  increased  health  and  vigor  of  body 
lind.    But  the  experiment  has  proved  expensive.    More,  if  not 

work  could  have  been  obtained  by  hiring  ordinary  laborers  for 
oney  expended.  The  distance  from  the  University  building,  the 
lost  in  various  ways,  the  necessity  of  hand  labor  where  teams 

otherwise  be  employed,  the  difficulty  always  growing  out  of  con- 
changing  of  forces  and  kinds  of  labor,  are  some  of  the  obstacles 
ntered.  With  more  system  and  better  supervision  these  and  other 
i  may  possibly  be  avoided,  and  student  labor  be  made  to  pay 
at  cutting  down  the  rate  per  hour.  This  has  been  on  an  average 
ten  cents,  maximum  twelve  and  ahalf. 

)n  assuming  charge  of  the  department  I  found  one  horse  team 
i  at  $150  and  one  mule  team  valued  at  $857.  An  additional 
o{  horses  was  purchased  for  $250.  One  horse  from  the  team  first 
oned  died  of  lung  fever — the  loss  $75 — the  others  are  now  in 
condition  and  worth  fully  as  much  as  they  were  a  year  ago.  Two 
its,  Messrs.  Bicker  and  Cantrell,  constructed  for  the  department 
irticulture  a  spring  wagon,  which  proves  to  be  as  good  as  the 
cost  $140. 

:he  main,  the  season  was  favorable  for  our  crops  and  work,  though 
olonged  drouth  of  the  early  summer  was  very  trying  upon  some 
and  the  newly  planted  nursery  stock  and  trees. 

THB    OBOHABD 

3rtainly  done  well.     After  the  hard  freeze  of  October,  1869,  the 
were  banked  with  earth,  and  though  the  bark  has  sinc^  \^4«^ 
ruptured  in  some  insfances,  very  few  \xa,\o  d\^^.    ^^^\ixC\:si^j^ 
n  the  season  the  neceesary  pruning  haa  beendou^  ^xv^^^V^^^^ 


of  trees  well  ehaped.  In  May  and  Jnne  the  tmnkB  were  washed«i4 
■oft  soap  and  water  or  a  Boliition  of  sal  soda  and  water,  with  verjm- 
dent  good  results.  The  latter  wash  seema  best.  Vacanciea  and  plus 
preyiously  too  wet  for  planting,  have  been  filled  from  the  nunei. 
The  gronnd  has  been  plowed  toward  the  trees,  and  the  wet  plaeeswi 
ridgfd  np  for  planting  this  spring.  Corn  was  planted  among  thetiM 
and  the  stalks  left  standing  for  winter  shelter.  The  caterpillars  oftii 
DaCana  ministra,  the  Occropia  moth  and  the  Hammond  Leaf^J^^ 
have  bai'n  quite  troublesome,  but  have  been  closeiy  watched 
nearly  Bubdued. 

THB  BDR6BRIEB 

Are  in  satisfactory  condition.  Considering  the  severe  droagbt  of  tin 
season,  a  very  email  per  cent,  of  tlie  young  and  newly  planted  W> 
have  been  lost.  Those  that  were  heavily  mulched  did  the  best  T" 
thousand  White  Aah  seedliogB  were  not  received  till  May  9th,yrtli»J 
appear  to  have  grown  better  than  any  other  trees.  Mr.  Vickrcy  kfb- 
siders  this  tree  one  of  the  very  best  for  timber  plantations;  growsnp- 
idly,  valuable  for  many  purposes  in  lO  to  20  years,  and  exceediB^J 
Talnable  in  older  age. 

Tbo  following  trues  were  received  and  put  in  the  nursery  for  ti« 
forest  tree  plantation : 
From  Sutnuel  Bdvuda,  LuDOille,  111.: 

Norway  Spruce 14,000 

Whiwi'ine e,tX» 

Wliiw  Willow  cuttings 8,o00 

Bl&vk  Spruce S,000 

Hfiiiloek 3.000 

Tulip 8,000 

Bed  Pine. .: 41S 

Black  Sugar  Uaple 10,000 

BusHood 4,000 

Bobert  Douglau  &  Sou,  Wsokegui,  Hi.: 

AmcricuD  Arbor- Vitie )S0 

Red  Cedar,  (□earl)'  all  dead,)...    M 

W.  A.  Kounw,  Uoliue,  llLi 

WliiM  Asb 90,000 

Sugar  Maple,  (white). 10,000 

While  Elius B,000 

«,W0 

EUwanger  L  Barry,  Rochostcr,  S.  Y. : 

Mubalcb  Cherry 100 

Auger'aQuinco 100 

PearSlocka Vfi        _^ 
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From  D..B.  THer,  Laooii,  HL: 

Silyer  Maples t,800 

White  Ash * 600 

t,MO 

From  Storrs  k  Harrison,  Psinesrille,  Ohio: 

American  Chestnut (1,000 

Boatman  k  Co ,  Champaign,  HI.: 

Osage  Orange 4,000 

Catalpa— (grown  from  seed,  piesented  b^Hon.  W.  0.  Flagg)..... 8,000 

Total m,7M 

Arthur  Bryant,  Jr.,  Princeton,  IlL : 
S  bbls.  Black  Wahiuts,  (seed). 
2    ••    White        "  *• 

The  total  number  of  trees  for  forest  plantation  recei7ed,  and  the  seed- 
lings of  onr  own  growth,  will  more  than  balance  the  number  that  have 
died. 

During  the  winter  there  have  been  grafted  about  400  varieties  of 
pears,  averaging  about  five  grafts  eacb,  and  about  1,500  pears  of  stan- 
dard varieties,  also  about  10,000  apples  of  standard  varieties.  The 
latter  were  secured  mainly  for  practice  by  the  students. 

SflBLTEB  BELTS. 

Received  from  M.  L  Dunlap  &  Sons,  Champaign,  111.,  141  Korway 
Spruce,  for  west  side  of  apple  orchard. 

From  F.  K.  Phoenix,  Bloomington,  111.,  170  white  pine,  for  south 
side  of  horticultural  grounds. 

The  former  have  done  well,  the  latter  not.  Trees  were  ordered  from 
Albany,  N.  Y.,  to  set  in  the  vacant  tenth  rows  of  the  apple  orchard, 
but  after  considerable  delay  word  was  obtained  that  those  of  proper 
size  could  not  be  furnished.  They  were  to  be  Norway  Spruce,  2  to  8 
feet,  and  were  advertised  at  $20  per  1,000. 

STBBILT  TBBBS. 

From  F.  K.  Phoenix,  Bloomington,  HI.,  180  white  elms.  These  were 
set  50  feet  apart,  8  feet  from  hedge,  throughout  the  west  side  of  the 
Horticulthral  grounds,  and  silver  maples  planted  between,  the  latter  to 
be  finally  removed. 

SMALL  FBUmS. 

The  only  variety  of  fruit  obtwned  was  the  Wilson  Strawberry,  of 
which  we  had  a  fair  crop  from  about  half  an  acre.    The  plan  is  to 
establish  if  possible  a  few  of  a  number  of  vanel\<»  oi  wii^  ^xi\\a  Vs^ 
expenwenfy  comparison,  etc.,  and  then  plant  on  aWj^ex  %cs2^^  ^  W«  ^8v»^ 


Sard  varieties  for  profit,  and  by  keeping  careful  ticconnts,  to  determine  tJ* 
actual  amount  realized.  For  these  there  have  been  porchaaed  as  foUo*»: 

From  Purdy  &  Hauce,  South  Bend,  Ind.,  It  varieties  of  gnpe^ 
i  of  curranta,  14  of  raspberries,  and  15  of  strawberries. 

From  Elwanger  &  Barry,  Rochester,  N".  Y.,  10  varieties  of  grtpd, 
8  of  currants,  3  of  gooseberries,  4  of  raspberries,  and  4  of  etrawberriei 

From  Storrs,  Harrison  &  Co.,  Paineaville,  Ohio,  600  Concord  gnip* 
■rines,  200  Oreviling,  100  Delaware,  100  Ives,  50  Oiinton,  and  50  C& 
tawba,  all  1  year  old. 


VBOETABLB   OABDEN. 


Crops  fair  to  good,  some  excellent.  The  number  of  varieties  flf 
vegetables  was  great,  many  of  them  planted  for  the  purpose  of  teetiog 
the  qualities  of  each,  eo  that  considurable  iuformatioa  was  gaiuetl  in 
this  particular  for  future  henetit.  Financially  the  experiment  was  out 
anccessful,  and  probably  never  can  be,  excepting  with  a  few  crttpi 
For  the  coming  year  it  is  thought  best  to  keep  up  the  large  number  of 
varieties,  but  upon  a  very  small  scale,  and  plant  largely  of  the  (tw 
paying  crops. 

Cora — best  varietiea,  from  many  varieties  grown — 1,  Early  Nam- 
gansett ;  planted  April  29lb ;  first  sold  July  15th  ;  2,  Crosby's  Earlv ; 
3,  Stoweirtj  Evergreen, 

Cucumbers,  beat — long  green  ;  three  varieties  planted. 

Cabbage— best  early  varietiea;  eight  varietiea  grown — 1,  Earfj 
Jersey  Wakefield;  2,  Early  Ox  Heart.  Best  late  varieties — I,  Marble- 
head  Mammoth ;  2,  Red  Drumhead,  (for  pickling.) 

Carrots— four  varietiea— Early  Scarlet  Horn  and  Early  Short  Horn, 
nearly  alike,  good,  early;  Improved  Orange  and  Long  Orange,  Bimilar, 
good,  winter. 

Caulifliwer— four  varities  grown— beat.  Extra  Early  Dwarf  Erfart. 
None  headed  well. 

Lettuce— three  varieties  grown— Early  Cnried  Silesia,  best  early; 
Drumhead,  beat  summer. 

Musk  Melons — five  varietiea  grown — White  Japan,  earliest,  good; 
Alton  Nutmeg,  large,  very  good;  Christina,  medium  early,  good. 

Water  Melons— five  varieties  grown- Mountain  Sweet,  beat  •  Joe 
Jobnaon,  next  best. 

Egg  Plant— New  York  Improved  and  Black  Pekin  ;  both  good,  but 
no  market  for  them. 
Parsnips— four  varietiea  gro'uii- ^xAXn-cJ^^^aiiwot^heat  TheTnmip 
Booted  seeded. 


97 

t 

Peas — SIX  early  varieties  grown — Oaractns,  earliest  and  best ;  Early 
§Lent  and  McLean's  Little  Gem,  second  best. 

Sqnash — ^five  varieties  grown-^^ush  Scallop,  best  early ;  American 
farban,  best,  late. 

Tomatoes— six  varieties  grown — Alger,  Early  York  and  SleyeSi  all 
»arly  and  good ;  Gen.  Grants  Fegee  and  Lester's  Perfected,  aU  good 
ate  varieties. 

Many  other  less  important  vegetables  were  grown,  with  fair  success. 

A  good  bam  was  erected  near  the  gardener's  house.  Some  of  the 
vegetables  in  the  cellar  were  frozen  during  the  severe  weather  of  Decem- 
ber, the  thermometer  showing  80  degrees  below  zero  on  the  ^morning 
if  the  24th. 

About  acres  of  the  land  devoted  to  the  vegetable  garden  has 
>een  underdrained  this  year,  the  labor  being  done  by  the  students. 
rhe  drains  are  three  to  four  feet  deep,  forty  feet  apart,  and  run  directly 
lown  the  slope  when  practical.  No  collars,  nor  substitutes  for  collars, ' 
were  used  with  the  tile,  and  upon  examination  this  spring  all  the  drains 
u>e  found  to  be  in  good  working  order.  The  good  effect  is  now  easily 
>6rceived  upon  the  surface.. 

OSBSN  HOUSE  AND  OBNAMBNTAL  OBOUNDS. 

In  the  latter  part  of  summer  the  grounds  in  front  of  the  University 
xrere  all  ablaze  with  showy  plants  and  flowers,  tastefully  arranged. 
Che  trees  have  done  well,  and  with  the  addition  of  others  of  diflerent 
rarieties,  will  ultimately  make  a  fine  show.  The  borers  have  nearly 
leBtroyed  the  silver  maples,  planted  as  street  trees.  About  fifty  loads 
if  gravel  were  added  to  the  walks  and  roads. 

The  green  house  has  been  completed,  and  pretty  well  filled  with 
slants.  These  are  largely  bedding  plants,  taken  mostly  from  the 
rounds  last  fall.  A  large  number  have  been  propagated  from  this 
riginal  stock.  Twenty  dollars'  worth  of  new  varieties  were  recently 
purchased  from  F.  K.  Phcenix.  A  collection  from  the  Michigan  Agri- 
nltnral  College  have  just  been  received,  and  others  are  promised, 
^or  these  we  are  to  send  some  that  we  have.  Mr.  Henry  Shaw,  of 
lie  Botanical  Gardens  of  St.  Louis,  consented  to  send  a  good  collection, 
at  owing  to  adverse  circumstances  they  have  not  been  received. 
*here  are  now  quite  a  large  lot  of  choice  plants  in  the  green  house  for 
Eile,  from  which  it  is  hoped  to  realize  enough  to  pay  a  large  part  of 
be  expenses  of  this  division  of  our  horticultural  work.  Mavc^  i^&us^A 
xpreBS  themselves  gratified  with  this  opportuTLiVf  oi  %^c.xvfvsi^  ^«si\^ 
od  no  doubt  is  entertained  of  the  chance  to  seW. 

— r 


DONATIOKB.  .^  ^ 

Charles  Downing,  Newboi^h,  W.  T.,  abont  4O0  varfeties  oF  {« 
edons. 
'John  Deere,  Moline,  III.,  snbBoil  plow. 

Hovey  &  Co.,  Chicago,  111.,  lawn  mower. 

"W.  C.  Flagg,  Moro,  III,,  apple  trees  of  41  varieties,  fruited  bjhra 
near  Alton,  111. 

M.  L.  DuDlap  &  Sons,  2  standard  apple  trees,  ami  1  Early  Rldiincnd 
cherry,  on  its  own  roots. 

Princeton  ilanufactiiriug  Company,  one  corn  atalk  cutter. 

Dr.  Humphrey,  Galeaburg,  111.,  collection  of  many  Taritie«of^fI* 
(frnit). 

R.  Taylor,  Urhana,  111.,  300  cnrrant  cuttings. 

Mrs.  S.  T.  Chase,  Urbana,  111.,  200  gooseberry  cuttings. 

Respectfully  eubmitted. 

T.  J.  BtJBRILL 

The  Regent  read  the  following — 

REPORT  FROM  THE  MECHAMCAL  DEPARTMENT. 

Of  the  practical  leorhof  that   Depiciimfnl,  from    it*  optninff   in  January,  ISJt" 
M^rch  Ut,  1871. 

This  statement  does  not  include  the  work  of  the  carpenter  eh^^ 
which  was  already  in  operation,  under  tlie  care  of  Mr.  J.  S.  Searf(« 
when  the  Mechanical  Department  was  organized  for  regular  instrnctiM- 
Shop  room  was  provided  by  adding  a  second  story  to  the  carpenW 
shop. 

It  having  been  deemed  advisable  to  St  up  the  machine  shop  as  ^' 
&g  practicable  by  the  labor  of  the  Department  itself,  the  main  piK  oi 
its  work  for  several  weeks  was  employed  in  the  niunitfactnre  of  a  steiB 
engine  and  other  working  machinery.  Mr.  Alexander  Thompson  ■» 
was  appointed  ae  Practical  Machinist  and  Foreman,  and  his  time  b" 
been  devoted  chiefly  to  the  work  of  practical  instruction,  except  wl* 
employed  in  teaching  the  class  in  Railroad  Engineering. 

The  following  statement  will  show  tho  expense  of  fitting  np  4» 
ehopa,  including  tools  purchased,  materials  and  coat  of  labor: 

Boiler,  jipt  and  boiler  pumps tM" 

EogiooM  first  surted Mi  H 

GoTcmor  and  Hutomatic  cut  ofT,  siacfl  pot  on. . ....... tl* 

MachinlBlB' latiio  anil  cliuek HI  W 

fib«/ling,  vUea,  drills,  beltons  mi  Mi^W W4I 

Siira,  ohujeli,  etc.  ^W.,  W>  Hxj  \%\ ■«« 
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8twl0nt8' labor « ,..•• 1248  08 

Lumber  for  benches  andeagine  bed * •••     IS  88 

Grindstone  and  heater • 18  90 

Iron  work  for  lathes  and  saws , ••  100  00 

Coatof  well 60  00 

Piping,  belting,  etc • •••     28  98 

# 

Totolcost $1,887  22 

The  present  estimated  yalne  of  shop,  machinery  and  appliances 
which  have  been  added,  amoants  to  $2,480  26. 

The  estimated  value  of  the  materials,  models,  and  unfinished  work 
in  shop,  the  last  comprising  two  thermometer  graduation  machines,  a 
chronograph,  a  lawn  mower,  and  several  other  machines,  amounts  to 
1440. 

After  fitting  up  the  shop,  the  labor  of  the  department  was  directed 
chiefly  to  the  manufacture  of  models  and  apparatus  for  the  University 
itaelf,  and  in  some  cases  for  other  parties.  It  also  gave  considerable 
aid  to  other  departments,  making  and  repairing  tools  and  machinery 
for  the  gardens  and  farms,  putting  up  steam  heating  apparatus  for 
main  building,  and  making  and  putting  up  hot  water  heating  appar- 
atus in  the  green  house. 

The  apparatus  and  models  made  for  the  University  cabinet  amount 
to  $425  16.  Besides  this  work,  the  shop  has  credits  upon  various  bills 
for  different  persons  and  departments  amounting  to  $899  38.  The 
total  credits  are  $3,644  80. 

The  total  amount  paid  for  machinery  and  materials  of  all  kinds,  up 
to  March  1st,  1871,  is  $2,364  62. 

Ajnount  appropriated  to  department • •••••.••  •  •$2,400  00 

[Credit  overand  abore  cost... 1,280  18 

Appropriation  minus  profits •.•..«..  ••.••••..». $1,119  82 

(Signed,)  S.  W.  ROBINSOJN. 

Hr.  Pearson,  as  chairman  of  the  Committee  on  Nominations,  re- 
ported back  as  follows : 

Your  special  Committee  on  the  nomination  of  Standing  Committees 
PTonld  respectfully  report  the  following  Committees : 

JSxe€tUive. — Regent,  J.  H.  Pickrell,  A.  M.  Brown,  E.  Cobb,  Ooltra, 
Lawrence,  Griggs,  Pearson,  Cunningham. 

Afffundiural.-^PickTtWy  Blackburn,  Brown  of  Sangamon,  Harring- 
ton and  Scott. 

Satticulturdl. — A.  M.  Brown,  PuUen,  Galusha,  Wright  and  Ed- 
virards. 

Finance.— Oohhf  Hajee,  QriggBy  Boweu  and  &CTO^|g&. 


Biiiidtngs  and  Orounda. — Goltra,  Van  Oedel,  Canniagham,  Gre» 
leaf  and  Scott. 

Auditing. — Lawrence,  Wright,  Blackbnm,  Galusha  and  MabaiL 

By-Laws. — Maliao,  Pickard  and  Anderson. 

I^acultj/and  Cuurne  of  Study. — Regent,  Bateman,  Pickard,  Hsjt^ 
Slade  and  Edwards. 

Military. — Brayman,  Anderson,  Scroggs,  Wright  and  Brown «" 
Sangamon. 

l,ilrary  CabiTtet. — Bateman,  Slade,  Grif^gs,  Pullen   and  Van  Osdi 

JUeohanical. — Pearson,  Grecnleaf,  Bowen,  Harrington  and  Golu. 
(Signed,)  JNO.  M.  PEARSOS, 

L.  W.  LAWRENCE. 
J.  O.  CUNNINGHAM. 

The  report  was  accepted  and  adopted. 

The  Regent  then  made  a  etatcmeut  of  the  present  prospects  of  ap- 
propriations from  the  State,  and  the  purposes  for  which  the?  mn 
designed  and  given. 

On  motion,  the  Board  adjourned  to  meet  to  morrow,  March  ldtli,il 
9  o'clock  A.  M. 


SECOND  DAY'S  SESSION— MAHCH  15,  1871. 


The  Board  assembled  pursnant  to  adjonrnment. 

Dr.  J.  M.  Gregory  read  the  scriptures,  and  offered  prayer. 

The  roll  was  then  called. 

Present — Messrs.  Blackburn,  Brown  of  Pulaski,  Brown  of  Sang* 
mon,  Cobb,  Cunningham,  Edwards,  Galusha,  Goltra,  Grigge,  Lw' 
rence,  Maban,  Pearson,  Pickard,  Pickrell,  Pullen,  Slade,  Scro^ 
Scott,  Van  Osde!  and  the  Regent— 20. 

Absent — Messrs.  Anderson,  Bateman,  Brayman,  Greenleaf,  Haning- 
ton,  Hayes,  Wright,  Johnson,  the  Governor — 9. 

On  motion  of  Mr.Brown  of  Sangamon,  the  Board  took  arecess  until 
1:30  P.  M.,  to  inspect  the  farms  and  orchards,  and  give  Commiueei 
time  to  meet  and  report. 
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AFTERNOON  SESSION. 


The  Board  reassembled  at  2:15  P.  M^  the  Regent  in  the  chair. 
The  report  of  the  Yeterinary  Sargeon,  Dr.  J.  H.  Detmers,  was  then  , 
read  : 

REPORT  OP  VETERINARY  SURGEON. 

The  Veterinary  Infirmary  of  the  Illinois  Industrial  University 
opened  Jannary  9, 1871,  with  four  patients,  and  since  that  time  up  to 
the  present  date,  March  11,  ten  patients — eight  horses,  one  mnle,  and 
one  steer — have  received  feed  and  treatment  in  the  stable,  of  which, 
three  horses  are  yet  in  treatment.  Forty-five  other  patients,  among 
them  one  cow,  have  been  bronght  to  the  clinic,  and  have  been  exam- 
ined by  the  students ;  their  diseases  and  ailments  have  been  discussed 
and  diagnosticated,  medicines,  where  deemed  necessary,  have  been 
prescribed,  several  operations  have  been  performed  and  advice  given, 
so  that  in  all,  fifty  five  animals  have  been  examined  and  treated.  These 
fifty-five  patients  have  been  also  used  more  Or  less  for  illustrating  the 
lectures  on  exterior,  and  in  all  the  discussions  especial  attention  has 
been  paid  to  the  predisposing  as  well  as  the  exciting  causes  of  the  dif- 
ferent ailments  and  diseases,  and  the  means  by  which  the  same  might 
have  been  prevented. 

Kespecting  the  treatment,  preference  has  always  been  given  to  the 
most  simple  rational  and  effective  methods.  Complicated  and  hypothetic 
treatments  have  been  avoided  as  much  as  possible. 

The  ten  patients,  treated  and  kept  in  the  infirmary  stable,  have  re- 
ceived, during  the  sixty-two  days  of  the  existence  of  the  Infirmary,  two 
hundred  and  twenty-one  days  feed,  which  shows  an  average  per  diem 
of  three  to  four  patients.  The  lowest  number  of  patients  has  been  two, 
and  the  greatest  number  five,  which  is  all  that  can  be  accommodated. 

One  steer,  suffering  with  cancer  in  the  superior  maxillary  bone,  has 
been  donated  to  the  University  by  Mr.  Phinney,  and  has  been  killed 
for  anatomical  purposes. 

Deaths  have  not  occurred ;  but  five  of  the  patients  have  been  pro- 
Bounced  incurable,  among  them  the  above  Mentioned  steer. 

One  horse  has  been  presented  for  examination  on  account  of  his 
behavior  like  a  stallion,  and  he  has  been  found  to  be  a  ridgling. 


U8T  or  DISSABE8. 


(g«neial) 

Bnmchitie  (chroaic) . . 

Cancer  in  miperlor  maiilUrj .......  . 

Caries  ia  Ihe  naiiftl  csTMlei 

Ciurrh  (chrouiv) 

Calorrhiiic  iafl&miuUion  of  theejw.  . 

Oollo 

Oollar  gkiti 

CoDirkctioa  of  tha  Oexor*  of  the  foot  . 


CorroBioii  of  Ibe  akin  oa  tbonldw*  . , . , 

Curb 

BleplunttuiB 

CfRM  In  falls  noalrila 

ExoBlodlB  on  luperlor  maiiU-bone  • . . . . 
Fibroiil  (on  lower  jaw  of  a  BUer)  ...... 

FuBtula  OR  the  withers 

Hofbouud 

Hoof,  part  uf  it  torn  «way  b;  aeoldou  . 

laflamiuation  of  the  bag 

Lameneas  in  the  floion  uf  tbs  hoof  .... 

F«tioiUual  ophtbalmia 

Poll-eril 

Pain)  in  tbe  noia 


Strangury  .... 
titrLii);halt .... 
Swelled  Drest  . 
Swulled  lega  . . 

fhruBh 

WindgdlB 


better 

Recoveied ........... 

The  aboio  steer  ...... 

Incurablv  ....    .. 

Hecorered ,  . 

Better      

KcDOTerod  ....  ...... 

Iniproriiig 

cunxl  oa)f  bj  q 

ItDproTlng 

Improving. ........... 

Incurable 

Uuiit  IM  etilrpNted 

Better    

Prubabl;  «uml 

Currd  »  better. ....... 

HiiuL  iuiprvriiw. ...... 

Well 

Ourvd  ...   

Teiaparkrily  cured...  . 
~  cared,  1  improiiiig... 
93>to 

■i  improving,  1  aot  h 
frum,  i  iocurkble 

BetWr 

IWell 

Not  known 

ISeUcr 

;Cured 

I  Not  beiird  froin . ■ 


BeBides  the  above  named  patients  bronght  to  the  clinic  adrenl  of 

my  private  patients  have  been  visited  and  examined  by  the  stndents, 

and  one  heifer,  belonging  to  Mr.  Oecar  Dunlap,  at  Saroy,  has  been 

Bpayed  in  the  presence  of  some  of  the  veterinary  clase. 

The  whole  number  of  prescriptions  written  in  the  clinic,  ia  fifty-five. 

(Signed)  DR.  J.  H.  DETMEB8. 

On  motion  of  Mr.  Goltra,  the  Finance  Committee  were  instmcteii 
to  secnre  a  bond  from  the  Treasnrer. 

The  following  resolution  of  A.  M.  Brown  was  adopted  as  amended : 
SaolntJ,  That  the  general  plana  for  a  new  Unlversi^  bniMtng  and  tii«  MMhankalBilL 
presented  at  the  present  seselon,  be  approved,  and  that  the  Regent  be  requuced  to  hantb 
■aid  plaiu  reriaed  by  a  competent  architect;  and  that  he  also  cause  careful  eatimala  lot« 
made  ortlie  cost  of  the  erectiOD  q!  tVebaVldiii^.Ui^wdimlMielMaii  a^joumod  aetiiaatl 
tbii  meeting  (o  be  lieM  oa  the  Uib  drnj  ot  h.^^  \%1\,«S>%-^^.'&- 
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Mr.  Onnningbam  offered  the  following  amendment,  which  was  ac- 
cepted :  That  the  motto,  ^^  Learning  and  Labor,"  be  engraved  in  re- 
lief npon  the  irize  of  the  portico,  as  represented  in  the  plans  presented 
by  Mr.  Van  Osdel. 

Dr.  J.  W.  Scroggs,  Chairman  of  the  Military  Committee,  made  the 
following  report: 

Your  Committee  on  Military  Department  beg  leave  to  respectfally 
report  that  the  appropriation  of  $2,000,  made  at  oar  last  meeting, 
for  a  Drill  Hall,  has  been  found  insufficient  for  the  purpose,  and  $1,600 
of  it  have  been  appropriated  for  a  steam-heating  apparatus  in  the 
bnilding,  and  $400  have  been  given  to  the  Mechanical  Department. 

The  appropriation  of  $25,000  from  the  state  fonds,  now  pending, 
make  it  unnecessary  to  ask  for  any  fands  in  that  direction. 

The  work  of  the  year  has  been  satisfactorily  carried  on  in  this  de* 
partment.  There  has  been  exhibition  drill  before  several  committees 
of  the  Legislature,  by  the  University  Battalion,  and  with  much  credit 
to  that  department  of  instruction. 

There  is  a  military  band  for  the  battalion,  under  instruction,  which 
has  already  attained  considerable  proficiency. 

For  continuation  of  the  instruction  and  expenses  connected,  and  for 
the  purchase  of  at  least  one  dozen  fencing  swords,  gauntlets  and  masks, 
also  the  cleaning  and  occasional  repair  of  the  150  stands  of  arms,  we 
would  ask  the  sum  of  $800. 

Por  the  instruction  already  given  to  the  University  Band,  $60  was 
appropriated  from  current  funds,  but  owing  to  the  shortness  of  these, 
Gapt  £.  Snyder  applied  $30  of  a  fund  of  $50  for  University  buttons, 
etc.,  to  the  purpose,  and  a  small  amount  is  yet  due  the  teacher,  Mr.  L 
W.  Colberg,  of  Urbana. 

Some  instruments  were  procured  for  the  band  from  the  city  of 
Champaign,  and  some  of  the  students  have  instruments  of  their  own« 

We  earnestly  recommend  the  appropriation  of  the  amouiit  stated,  as 
it  is  the  minimum  that  will  supply  the  needs  of  the  department : 

Fortj weekly  lessonii  for  band ....llSO 

Twelre  fencing  swords,  gauntlets,  eto 94 

Cleaning  guns  and  repairs • 44 

ISOO 

(Signed,)  J.  W.  SCROGGS, 

D.  A.  BROWN. 
The  report  was  accepted,  and  so  much  as  refers  to  Sb^^t^'^TVd^x^s^^ 
ferred  to  the  Finance  Chmmittee. 


Judge  A.  M.  Brown  read  the 

REPORT  OP  THE  COMMITTEE  ON  HOETIOULTimx; 

For  what  lias  been  done  in  this  department  during  the  past  year,  tin 
committee  refer  to  the  Regent's  report,  and  to  the  etatement  presental 
by  the  Profeaaor  of  Horticulture.  The  work  for  the  coming  year  will 
ooneist  of  the  care  of  the  orchard,  nursery,  garden  and  omamentj^ 
g;roundg,  and  the  commencement  of  the  forest  tree  plantations.  Yonr 
committee  recommend  some  change  in  the  plan  adopted  by  the  Boani 
at  their  meeting  held  in  November,  186H.  It  i%  found  tliat  «  part  (-f 
the  ground  designated  by  that  plan  for  the  forest  tree  plantations  wil! 
be  needed  for  the  experimental  farm,  and  they  propose  that  twenlj 
acres  on  the  east  end  of  the  gronnd,  known  as  the  experimental  farm, 
be  devoted  to  the  forest,  and  that  the  amount  of  each  variety  tot« 
planted  be  snitably  reduced,  bo  that  the  whole  will  not  occupy  mors 
than  the  said  twenty  acres,  leaving  the  question  of  extending  the 
planting  in  another  locality  for  future  determination. 

As  many  of  the  yonng  forest  trees  now  in  nursery  are  of  snitableriie 
for  transplanting,  your  committee  recommend  that  as  much  of  Uta 
work  be  done  the  present  spring  as  the  means  at  command  will  allow. 
They  recommend  that  the  arrangement  of  the  trees  in  the  phintallon, 
be  intrusted  to  the  Professor  of  Horticulture  and  Mr,  Vickroy,  the  i 
superintendent  nf  that  department — planting  with  reference  to  the 
adaptation  of  varieties  to  the  different  kinds  of  soil,  and  not  confiaiDg 
the  several  varieties  arbitrarily  to'aquarea  or  rows.  They  recommend 
that  the  encumber  tree  be  omitted  from  the  plantation,  and  that  not 
exceeding  ono-fourth  of  an  acre  each  be  planted  of  the  black  eagw 
maple,  silver-leaf  maple  and  catalpa,  | 

Your  committee  hereby  express  their  approval  of  what  has  been 
done  in  the  collection  of  different  varieties  of  fruits,  both  for  the 
orchards  and  the  gardens,  and  recommend  that  this  be  extended  u 
new  varieties  of  promise  are  brought  out.  They  also  approve  tbe 
recommendations  of  the  Regent  and  Professor  of  Horticulture  with  , 
reference  to  the  vegetable  garden.  ' 

They  also  recommend  the  collection,  as  rapidly  ss  it  can  be  dw* 
withonttoo  great  expense,  of  trees  and  shrubs  for  the  arboretnm,  whii 
should  include,  ultimately,  every  variety  of  tree  and  shrub  that  wiU 
flourish  in  this  soil  and  climate,  and  especially  all  kinds  that  are  uatin 
to  oar  own  State.  These  trees  and  shrubs,  as  collected,  may  l» 
planted  in  nursery  untW  t\\e  g,To\k.Tvi  Yi\\.ftaie&.  Ss«  t.b.eir  pennsoeot 
plaating  can  be  put  in  apiQ^etataXeol-jT^-^^Miiiasift. 
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The  committee  ask  that  the  remainder  of  the  legislative  appropria- 
tion to  the  credit  of  this  department,  be  appropriated  for  carrying  on 
the  above  ipdicated  work,  and  that  further  appropriations  may  be  made 
as  they  may  be  needed,  by  the  Executive  Committee. 

[Signed]  A.  M.  BROWN, 

B.  PULLEN, 
S.  EDWARDS, 
JNO.  M.PEARSON, 
O.  B.  GALUSHA. 
Judge  Cunningham  moved  that  so  much  of  the  report  as  refera  to 
change  of  location  in  forest  plantations,  be  omitted. 

The  ayes  and  noes  being  called  for,  the  vote  resulted  as  follows  : 
Ayes — Brown  of  Sangamon,  Cunningham,   Goltra,  Griggfl,  Law- 
rence, Pickrell  and  the  Regent — 7. 

Noes — Blackburn,  Brown  of  Pulaski,  Edwards,  Galusha,  Mahan, 
Pearson,  Pickard,  Pullen,  Slade,  Scroggs  and  Scott — 11. 

The  motion  to  accept  the  report  and  its  recommendations,  and  refer 
so  much  of  it  i&  regards  appropriations  to  the  Finance  Committee,  was 
adopted. 

The  following  resolution  of  Mr.  Pearson  was  adopted : 

Betolvedy  That  Article  XII,  of  the  By-Laws  of  the  Board,  be  amended  by  adding  to  the  list 
of  standing  committees,  as  follows  : 

**  12.  Committee  on  the  state  of  the  Institution,  of  three  members,  whose  duty  it  shall 
be,  at  stated  times  in  each  year,  to  visit  the  Uniyersity  and  examine  thoroughly  into  the 
method  of  teaching  in  the  various  departments,  and  upon  the  progress  of  the  students  and  the 
general  efficiency  of  the  discipline,  and  report  to  the  Board  at  each  meeting.*'     . 

Messrs.  Pickard,  Slade  and  Brown  of  Sangamon,  were  appointed  as 
Committee  on  the  state  of  the  Institution. 

The  report  of  the  Committee  on  Faculty  and  Course  of  Study  was 
read  by  the  chairman,  Mr.  Pickard,  and  adopted. 

REPORT  OP  COMMITTEE  ON  FACULTY,  ETC. 

The  Committee  on  Faculty  and  Course  of  Study  would  recommend 
that  Professor  Shattuck  be  transferred  to  the  Department  of  Mathe- 
matics«  and  that  Protessor  Robinson  take  charge  of  the  Department 
of  Civil  Engineering,  in  addition  to  his  present  work ;  and  that  in  all 
other  matters  the  appointment  and  arrangement  of  teachers  be  left  to 
the  Executive  Committee  with  the  recommendations  that  the  three 
Professorships  named  in  the  report  of  the  Regent  be  filled  «i.^\!a'^  ^^\s^- 
mencement  of  the  next  year. 

Your  committee  would  further  recommend  t\i«X  ^^  x^c^vt^o^^^ 
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Sw  ftdmisaion,  Buggeetcd  bj  the  Rogeiit,  be  adopted  as  soon  aspiws 
ioable.  SAMUEL  EDWARD3, 

^  J.  M.  GItEGOBY, 

JAS.  P.  SLADE, 
J.  S.  PICKARD. 

Mr.  Cobb,  chairman  of  the  Finance  Committee,  reported.  Aftir 
being  read,  the  report  was  recommitted,  to  be  reported  back  at  eijthl 
o'clock  P.  M. 

Mr.  Goltra  reported,  verbally,  for  the  Committee  on  Baildings  and 
Grouads.  Tbe  baildiugs  were  in  good  repair,  and  grounds  looking 
^ell — recommendud  the  usual  appropriation  for  current  expenses. 

The  jpport  was  accepted. 

The  chairman  of  the  Auditing  Committee,  Judge  L.  "W.  Lawrenet, 
made  the  following 

REPORT  OP  THE  AUDITING  COMMITTEE. 

The  Auditing  Committee  beg  leave  to  report  that  they  have  ex- 
amined tbe  Treasurer's  RiJport  and  find  the  same  to  be  correct;  tlul 
they  have  exftiuined  and  canceled  warrants  numbered  trom  lto7U 
iocluBive,  and  left  them  in  the  hands  of  the  Treasurer  for  safe  keeping. 

The  committee  have  also  examined  the  following  liille,  and  recom- 
mend that  warrants  bo  drawn  for  their  payment,  viz  : 

A.  J.  Blcknsll  iiCo IK  « 

Horth  AmDriaui  Review 4« 

Harticulturia( Ill 

BcientlSa  iiiiierloui > 

T.  K.  liSti 47  (« 

F.  K.  Phoenii ttU 

J.  UcCurkle , imD 

Jourasl  PrinUng  Company DM 

Larrabee  k  i^orth ..       %t> 

Doan  Hoiite IK  00 

AveyfcNoff If) 

Angle  &  Sabin iM 

Griggs  HouM ,.,,    II  n 

Diokenon  4  Collier ||  it 

Hovey  Jit  Co lift 

Q   S.  Upatone till 

Treritt  4  Greca H  H 

Hear;  Snanell 41  ■ 

E.  Snjder jl!  B 

(Signed,)  L.  W.  LAWREJfCR 

Q.  B.  GALUSHA,        i 

TJie  report  was  adovtei.  ^-  ^^fe^^'ta? 
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Mr.  Edwards,  on  his  request,  was  granted  leave  of  absence. 
On  motion,  the  Board  adjourned  to  meet  again  at  half-past  seven 
o'clock  P.  M. 

The  Board  met  according  to  adjournment. 

The  chairman  of  the  Finance  Committee  read  the  following  report, 
which  was  voted  upon  in  detail,  and  adopted: 

REPORT  OP  PmANCE  COMMITTEE. 

Tour  Committee  on  Finance  beg  leave  to  report  as  follows : 

It  will  be  remembered  that  at  our  last  annual  meeting,  we  were  in- 
structed, with  the  Treasurer,  to  enforce  the  provisions  of  a  contract  • 
then  existing  with  G.  F.  Lewis,  for  the  sale  of  50,0S0  acres  of  land 
scrip  at  89^  cents  per  acre.  After  considerable  correspondence  in  re- 
gard to  the  matter  we  received  payment  as  per  contract.  The  com- 
mittee appointed  to  locate  the  balance  of  our  land  scrip,  report  that 
they  have  been  unable  to  find  suitable  locations  as  yet,  but  they  are  of 
the  opinion  that  there  are  government  lands  now  being  surveyed  in 
Southern  Kansas  from  which  we  may,  during  the  coming  season,  be 
able  to  make  desirable  selections.  We  would  recommend  that  the 
committee,  consisting  of  Messrs.  Goltra  and  Bnnn,  be  reappointed,  and 
that  D.  A.  Brown,  of  Sangamon,  be  added  thereto.  The  amount  of 
scrip  to  be  located  is  153  pieces,  or  24,480  acres.  We  also  recommend 
that  said  committee  be  requested  to  keep  themselves  as  well  informed 
as  may  be  in  regard  to  our  lands  already  located,  and  that  when,  in 
their  opinion,  they  can  be  disposed  of  at  not  less  than  five  dollars  per 
acre,  that  they  report  the  same  to  the  Executive  Committee  in  order 
that  steps  may  be  taken  to  put  them  in  market,  if  deemed  advisable. 

The  Treasurer  and  Chairman  of  this  committee  have  endeavored, 
during  the  past  year,  to  re-invest  our  six  per  cent,  securities  in  safe 
bonds,  bearing  a  larger  rate  of  interest. 

We  have  already  arranged  and  exchanged  for  $15,000  Champaign 
county  bonds,  at  10  per  cent.  We  have  delayed  investing  in  bonds 
issued  for  railroad  purposes,  under  the  act  of  1868-9 — commonly 
known  as  the  Eailroad  Funding  Bill — fearing  that  there  might  be 
some  question  as  to  their  constitutionality,  and  also  that  some  un- 
friendly legislation  might  be  made  during  the  present  session  of  our 
General  Assembly.  As  nothing  of  the  kind  has  occurred,  we  now 
propose  to  exchange,  as  soon  as  possible,  for  that  class  of  securitica 
where  they  are  issued  by  our  best  counties^  and  \\ifc\t  \.o\s\  ^^\.\^\s^^*^ 
excess!  ve«    We  do  not  think  it  wise  to  inveat  m  to^wu  \io\i^. 


During  the  past  year,  the  Execntiro  Committee,  acting 
ttrder  of  llie  full  Buard  at  tho  last  ariiiiml  tnoGting,  contracted  «r  mN 
S60  acres  of  the  Grigsrs  FBrin,  at  $f>i»  per  acre,  receiving  a  small  f^ 
ment  down,  the  balance  drawing  8  per  cent,  interest,  payable  aeni- 
annuaily,  In  advance.  We  now  have  a  proposition  for  40  acres  nun^ 
which  is  low  and  marehy,  and  not  contignous  to  a  hig]iway,  at|!l 
per  acre.  The  comniittce  recommend  the  sale,  and  that  Judge  J.  (L 
Cunningham  be  anthorized  to  make  all  the  neceBsarj  papers,  on  ll« 
pRft  of  tliis  Institution,  to  consnmmule  this  and  all  otlter  eakv  tJut 
have  been  made,  and  deposit  said  papers  with  the  Treasurer  or  Re^l 

The  Bookkeeper's  statement,  which  was  referred  to  this  comiuittM^ 
has  been  esamined,  and  upon  comparison  with  the  Treasurvre  Ii«pvr^ 
found  to  he  correct  in  all  essential  particulars.  Its  prepuralion  miat 
have  required  great  care  and  ski)',  and  we  doubt  not  wiU  be  «atjsAt- 
tory  to  the  State  Auditor,  in  the  final  settlement  of  onr  appropriatimi 
account  for  the  year  1S6U-70,  We  have  reason  to  congratulate  onr- 
Bolves  in  having  In  our  teaching  corps  one  who  is  so  UGefol  to  twin 
this  way. 

So  much  of  the  Regent's  report  as  was  referred  to  this  committM, 
touching  the  finilnees,  is  ia  the  main  concurred  in  and  recommendtd. 
The  suggestion,  however,  that  tlio  funds  for  the  several  depiirtmenti 
'   bu  kept  separate,  is,  in  our  opinion,  not  fuasible. 


Board  expensea tl.sno 

BaliirieB  Treaiurer  and  Corresponding  BecreUrj    1,000 

Etp;iit 4 ,  000 

Prof.  Baker 1 ,  000 

"      Stuart 8,000 

■  ■     Robinson 2 ,  000 

■ '     Shwtuck 1 ,  800 

"     Burrill 1.800 

"      SDjier 1,800 

* '     of  Agriculture  3 ,  umO 

"         Gaology  md  Natural  Hialory 1,000 

■ '  Histoirand  Social  Hcience    1. 000 

Two  >«BitUnla  U  (BOO IS ,  000 

One  oaaistaDt 1,000 

Hon-resideol  leetarera 1,000 

Lecturer!  ou  Telerinarj  Science SOO 

»2S.W(lM 

.Agricattural  departmont liOWM 

Borticaltural  "  1  ,(W)  *• 

Florist,  and  labor  on  grounds WO  • 

/nsurance 409  *' 

Taxes   J.JIIW 

Buildings,  repain  &ad  care  oE >....,.,,.  \Jfla** 
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g^.  ]\m1  and  lights ;«••. 11,000  00 

^   PHnting,  idTertising,  lUUionery,  etc. • 1,000  00 

Incidentalf 2,078  88 

I-  Library 1,000  00 

^.   Bills  not  andlted 800  00 

,f  Safe  for  fiegent  and  Secretary *      lOO  00 

Due  on  salary  account  of  *69  and  *70 800  00 

unitary  departroeot      , 260  00 

-    Hecbanical  department •••... • 000  00 

$41,268  88 

nriVATiD  ikcomb: 

On  bonds $80,000  00 

"t     Interest  on  land  mortgages 1,440  00 

-  Benu 860  00 

Farm  notes  for  rents 1 ,600  00 

Katriculation,  and  other  fees  . : 8,600  00 

From  Agricaltiiral  department 8,000  00 

-  Amonnt  in  Treasurer's  hands ,.. 1,62680 

$41,426  80 

The  unexpended  balance  of  State  appropriations  is  as  follows : 

Agricultnral  department $686  41 

Borticultural        ''        \ 1,848  12 

Chemical  '*        1,964  06 

$4,498  68 

We  recommend  that  the  above  be  appropriated  by  the  Executive 
Committee  to  the  various  departments,  from  time  to  time,  as  needed. 
All  of  which  is  respectfully  submitted, 

EMORY  COBB, 
C.  R.  GRIGGS. 

The  report  was  discussed  in  detail,  and,  with  slight  modiiications, 
adopted. 

J.  H.  Pickrell,  chairman  of  the  Committee  on  Agriculture,  made  the 
following 

REPORT  OF  COMMITTEE  ON  AGRICULTURE. 
Tour  Committee  on  Agriculture  beg  leave  to  report,  that  after  a  full 
examination  of  the  premises,  and  after  a  full  canvass  of  the  whole  mat- 
ter, they  think  it  is  advisable  to  refer  the  general  management  of  the 
farms  to  the  Executive  Committee.  They  approve  the  arrangement 
made  with  E.  L.  Lawrence,  and  refer  you  to  tVv^  lSife^<^w\I^  T«^Qt\.\^^ 
the  labor  and  appropri&tiona  of  the  laat  j^ar.    \ik  xA^M\w^  \»  "^^^' 
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George  Upatone's  salary,  we  find  that  on  the  10th  day  of  Decemto 
Sst,  Mr.  Upstone  met  with  an  accident  while  attending  to  duties  Wft- 
Oected  with  the  University,  and  that  hia  salary  hiis  been  paid  np  far 
January.  Wo  recommend  that  it  be  paid  uy  u>  thefiret  of  March,iiid 
tliat  his  house  rent  be  donated  to  him  :  Provided,  that  thie  anoinl 
■hull  be  withheld  Ull  he  may  vacate  such  portions  of  the  dwelling  <w 
the  Btouk  farm  a8  Mr.  E.  L.  Lawrence  may  wieh  to  nse  at  once,  and 
fliU  and  peaceful  possesaion,  as  soon  ae  his  family  can  safely  bo  moveA 
"We  would  further  recommend  that  the  bill  of  Doctors  Howard  ani 
Mariyn,  for  services  rendered  Mr.  Upstone,  be  rejected. 

J.  H.  PICKRELL, 
JAMES  R.  SCOTT, 
A.  BLACKBURN, 
D.  A.  BROWN. 

The  report  was  accepted,  and  the  recommendations  adopted. 

Mr.  J,  R.  Scott  moved  a  reconsideration  of  the  action  of  the  Board 
on  the  adoption  of  the  report  of  the  Uoinmittee  on  IlorticMltnre, 

Carried. 

On  motion,  the  report  was  recommitted  for  amendment. 

The  chairman  of  the  Committee  on  Horticulture  reported  back  lii* 
amended  report  (sec  page  — ,)  which  was  adopted,  as  amended. 

On  motion,  the  Board  adjourned  to  Wednesday,  April  12th,  1S71. 


WEDNESDAY,  APRIL  13,  18T1. 


The  Board  met  at  3  o'clock,  F,  M,,  according  to  adjournment,  bat 
no  quorum  being  present,  adjourned  to  meet  again  on  Thnrsdai, 
April  13th,  1871,  fct  3  o'clock,  P.  M.  The  Recording  Secretary  «• 
directed  to  call  the  absent  members  of  the  Board. 


THURSDAY,  APRIL  13,  1871. 


The  Board  met  at  3  o'dwit.    "^o  i^wfitutn  present.     Adjourned  * 
meetFriday,  April  14lla,l?in,aX.'4  tJ^^^'i'*,^-'*- 
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FRTOAY,  APRIL  14, 1871. 


Board  met  at  3  o^cIock.     Adjourned  for  lack  of  a  quoram,  to  meet 
on  Saturday,  April  15th,  at  1  o'clock,  P.  M. 


SATURDAY,  APRIL  15, 1 871. 

The  Board  met.    No  quorum  present.    Adjourned  to  meet  Monday, 
April  17th,  1871,  at  1  o'clock,  P.  M. 


MONDAY,  APRIL  17,  1871. 

The  Board  met  at  1  o'clock,  P.  M.    There  being  no  quorum  pres- 
ent, the  meeting  adjourned  till  9  A.  M.,  Tuesday,  April  18th,  1871. 


TUESDAY,  APRIL  18, 1871. 

The  Board  assembled  at  the  appointed  hour,  but  having  noquorum) 
adjourned  to  Wednesday,  April  19th,  1871,  at  1  o'clock,  P.  M. 


WEDNESDAY,  APRIL  19,  1871. 

Board  met  at  1  o'clock,  P.  M.    No  quorum  present,  adjourned  to 
meet  on  Thursday,  April  20th,  1871,  at  3  o'clock,  P.  M. 


THiniEDAY,  APRIL  30,  1871. 


The  board  met  at  3  o'clock,  P.  ]tf.,  agreeable  to  adjoarnment,  inili' 
Begent'e  office. 

The  calling;  of  the  roll  resulted  aa  follows  : 

Present — Meaara.  Bluckbnm,  Bowen,  Brown  of  Pulaski,  Cobb,  Can* 
niagham,  Kd  wards,  Qaluslia,  Goltra,  Griggs,  Lawrence,  Pearau, 
Pickrell,  Piillen,  Pickard,  Scrogga,  Blade,  Scott,  VanOsdel,  Wrigltt 
and  the  Regent — liO. 

Absent — MessrB.  Anderson,  B;<tenian,  Braynian,  Brown  of  Sangfr 
moD,  Greenleuf,  Harrington,  Hays,  Johnson,  Mahan,  McMurray,  Wj^ 
ner  and  the  Governor — 12. 

Hon.   C.   E    Grigge  invited  the  memberB  of  the   Board  to  belii 
guests  at  the  Griggs'  House.     The  invitation  was  accepted;  aoii, 
motion,  the  Board  took  a  recess  until  7  o'clock,  P.  M. 


EVENING  SESSION. 


The  Board  assembled  at  7:30,  P.  M. 

Sciijitures  were  read  by  the  Regent,  and  prayer  offered  by  Jndee 
L.  W.  Lawrence. 

The  oath  of  otEce  vm  administered  to  the  newly  appointed  mem- 
bers of  the  Board,  Jadge  J.O.  CunQiugham  andKr.  Qowen,  by  Jad^ 
Lawrence. 

Judge  Lawrence  offered  the  following  resolntinn,  which  was  adopted: 

Jlaohni,  Thai  Judge  J.  O.  Cunningliitiu  be  icqiiested  anil  inatrudetl  to  eiBiulne  Uk  qi*- 

tion  of  the  ])abilltjr  or  the  property   in  llie  bunils  of  thi«  Board,  in  trust,  fur  t&ics,  th'wh  "• 

underelDod  to  have  been   levied,  and  take  such  actiou  id  tlie  prciuiacs  as  to  him  maf  ■(■ 

necesBuy. 

On  motion  of  Mr.  Goltra,  the  Bonrd  proceeded  to  consider  the  que* 
tion  of  the  location  of  the  Tlnivei-sity  building  to  be  erected. 

To  bring  the  question   directly  butbro  the  Board,  Judge  Brown  of 

fered  the  following: 

Raolved,  That  the  new  Uni'Preity  Ijiiilding,  to  he  er^^oteii  with  the  proceeds  of  the  appnii'''' 

Won  recently  uinde  by  the  Le)iis\ftWte,  iiiB.\\\ft  VaA",  i\*to  '.Va  «b»1  of  the  ridge  on  "hid  * 

ganlener'a  house  now  atauda,  Wvti^\.\>aS.  V**^Q^ '■^^™-'<*™M^*''^'\V™V"™Hii*M*»''l  **^ 

or  Green  aUwU 
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In  the  discnssion  which  followed^  Messrs.  Scroggs,  Blackburn  and 
Scott  spoke  for  the  erection  of  the  building  upon  the  present  grounds, 
advocating  the  purchase  of  about  24  lots  east  of  the  present  University 
grounds.  Messrs.  Griggs,  Lawrence,  Brown  and  others,  supported  the 
resolution. 

The  motion  was  then  put  to  vote,  and  resulted  as  follows : 

Ayes — ^Messrs.  Bowen,  Brown  of  Pulaski,  Cobb,  Cunningham,  Ed- 
wards, Galusha,  Gt)ltra  Griggs,  Slade,  Lawrence,  Pickrell,  Pullen, 
Pickard  and  VanOsdel — 14. 

Noes — Messrs.  Blackburn,  Wright,  Pearson,  Scroggs  and  Scott. 

Mr.  Pearson  rose  to  explain  his  vote.  He  voted  "No"  because  he 
thought  the  building  under  consideration  should  be  located  upon  the 
Experimental  farm. 

Mr.  Galusha  offered  the  following  resolution,  which  was  adopted : 

JUwlved,  That  the  location  of  the  Mechanical  boildingi  and  DriU  Hall,  oonnectod  with  this 
Univerflity,  be  entruited  to  the  Exeoutiye  Committee. 

Mr.  Cobb  moved  the  following : 

Beaolved,  That,  in  accordance  with  the  act  of  app^priation,  passed  by  the  General  Assem- 
bly of  the  State  of  niinois,  and  approyed  April  — ,  appropriating  for  Chemical,  Hortlcaltaral 
and  Agricultural  departments,  and  for  books  and  apparatos,  an  amount  of  $86,000,  the  Trea* 
surer  be  authorized  to  draw  said  sums,  from  time  to  time,  and  that  the  Begent  and  Reoordiof 
Secretaij  be  requested  to  furnish  such  certificates  as  he  may  require. 

The  ayes  and  noes  being  called  on  Mr.  Cobb's  resolution,  the  vote 
resulted  in — 

Ayes — Messrs.  Blackburn,  Bowen,  Brown  of  Pulaski,  Cobb,  Cun- 
ningham, Edwards,  Galusha,  Goltra,  Griggs,  Lawrence,  Pearson,  Pick- 
rell, Pullen,  Pickard,  Slade,  Scroggs,  Scott,  Van  Osdel,  Wright  and 
the  Kegent — 20. 

Noes — 0. 

It  was  moved  and  carried  that  the  plans  and  specifications  of  the 
new  University  building,  prepared  by  Mr.  Van  Osdel,  of  Chicago,  be 
acted  upon  by  the  Board. 

Mr.  Van  Osdel  exhibited  the  plans,  and  read  the  estimates,  amount- 
ing to  $143,700. 

The  plans  were  adopted  by  the  following  vote : 

^yes — Messrs.  Blackburn,  Bowen,  Brown  of  Pulaski,  Cobb,  Cun- 
ningham, Edwards,  Galusha,  Goltra,  Griggs,  Lawrence,  Pearson,  Pick- 
rell, Pullen,  Pickard,  Scott,  Slade,  Van  Osdel,  Wright  and  the  Ke- 
gent— 19. 

Noes — 0. 

The  specifications  were  referred  to  the  Committ^^  ou^xv^Scoi^  «cAl 
Grounds,  with  instraction  to  report  at  10  o'clock  A..  ^,  VicwsLOtto"^. 

—9 


On  motion,  Mr.  Griggs  was  added  to  the  Bnilding  Committee  to  b- 
^>ect  the  plans  before  it. 

The  plans  and  specificationa  of  the  Mechanical  bnilding  were  wa- 
ndered, and  referred  to  the  Bcilding  Committee,  to  be  reported  bad 
to-morrow. 

The  motion  inatroeting  the  Building  Committee  to  report  to-morrow, 
■waa  reconsidered,  and  the  committee  was  requested  to  report  immedK 
ately. 

The  Committee  on  Bdldinga  and  GlroTindB  reported  back  the  pltw 
and  specifications  referred  to  them,  without  alteration. 

On  motion,  Mr.  Van  Oadel  was  requested  to  read  the  specificatioiil 
of  the  University  building  in  full. 

It  vas  moved  that  the  specifications  read  by  Mr.  VajiOsde],be 
adopted. 

The  vote  was  taken  by  ayes  and  noes,  as  follows : 

Ayes— Messrs.  Blackburn,  Brown,  Bown  of  Pulaski,  Wright,  CoM^ 
Cunningham,  Edwards,  Galusha,  Griggs,  Slade,  Lawrence,  PeareMi 
Pullen,  Pickrell,  Pickard,  Scott,  Van  Osdel,  Goltra,  and  the  Regeot— 11 

Noes— 0. 

Judgi!  Brown  oiTuredthe  following  : 

BHoiitd,  Tbnt  ihc  plans  of  Drill  UM  Knd  UecliBiiiviLl  Building,  presented  to  tbe  Boud,  i* 
«pproi-ed  and  adopted,  eicept  that  the  end  elevatinii  atmll  lie  alitrcd  l<i  oorrespond  wiih  llr 
Bide  clecitlon;  and  that  tbe  laid  plana  be  rererrcd  (a  Mr.  Van  O«dol,  «1tb  directiooa  toiuif 
■aid  alteration!  before  tlio  Banio  are  placed  in  the  bunds  of  the  GoTernor. 

Raolued,  alto.  That  the  Epecificationi  anil  ettimateg  for  laid  building,  be  approred,  ballU 
they  be  referred  to  Hr.  Vaa  Osdel,  to  be  put  Id  licllcr  form  befoie  tbej  arc  prcscntol  la  ib 
Governor. 

The  resolutions  of  Judge  Brown  were  adopted  by  the  followins 
vote: 

Ayes — Messrs.  Blackburn,  Bowen,  Brown  of  Pnlaeki,  Cobb,Ciiii- 
ningham,  Edwards,  Galusha,  Goltra,  Griggs,  Slado,  Lawrence,  Pea^ 
Boii,  Pickrell,  Pullen,  Pickard,  Scott,  Van  Osdcl,  "VVriglit,  and  the 
Eegcnt— 19. 

Noes-O. 

Mr.  Pearson  offered  the  following : 

Jtmolpid,  That  Section  1  of  Article  ni,  of  the  Bj-Iawa  Tor  the  gorernment  of  the  Boaid.  Ir 
amended,  by  adding  to  Baid  lection  the  following:  "  Proaded,  that  every  motion,  or  resotuiiio. 
contemplating  anj  disbursement  from  tbe  funds  of  tbe  Univenitj,  Bhall  either  emanate  fno 
Of  be  referred  to  some  Blanding  committee,  before  Gual  action  thereon." 

The  resolution  waa  adovVei. 
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Mr.  Pearson  also  moved  that  the  Recording  Secretary  be  instmcted 
to  have  the  by-laws  and  lists  of  the  Standing  Oommittees  printed  on 
cards  for  the  nse  of  the  Board. 

Carried. 

Jndge  Onnningham  moved,  and  it  was  voted,  that  the  Regent  re- 
ceive bids  for  the  erection  of  the  buildings  agreed  upon,  and  that  such 
bids  be  reported  to  the  Executive  Committee  on  the  third  Wednesday 
in  May,  for  its  approval. 

On  motion  of  Mr.  Fickard,  the  Secretary  was  instmcted  to  furnish 
transcripts  of  the  action  of  the  Board  upon  the  plans  and  specifications 
of  the  new  buildings,  to  accompany  the  plans  when  sent  to  the  Gov- 
ernor. 

On  motion,  it  was  voted  that  the  vouchers  for  money  drawn  from 
the  State  appropriations,  be  first  audited  and  signed  by  the  Executive 
Committee,  and  then  sent  to  the  other  members  of  the  Board  for  their 
signatures. 

The  Board  then  adjourned. 


MINUTES  OF  MEETINGS  OF  THE  EXECUTIVE  COMMITTEE, 
1870-71. 


FRIDAY,  AUGUST  28,  IBTO. 

The  Executive  Committee  mot  pursuant  to  call,  in  the  Hegent^ 
office,  at  the  IllinoJB  Industrial  University,  at  3:30  P.  M.,  Dr.  Gregorj 
in  tliecbair. 

Present — MesBrs.  Brown,  Goltra,  Griggs,  Lawrence,  Pickrell  and 
Wright.     Messrs.  Cobb  and  Ounninghaiu  arriving  after  a  short  Umft 

The  minutes  of  last  meeting  were  read  and  approved. 

The  Regent  tlieu  read  the  report  of  the  Professor  of  the  MechsDicsl 
Department,  giving  account  of  work  done  ami  articles  maniifactured— 
an<l  also  gave  a  brief  verbal  report  of  the  progress  of  the  work  on  tlie 
University  farm — and  the  contemplated  alterations  in  the  building. 
Dr.  Gregory,  as  chairmau  of  a  committee  to  negotiate  with  Professi»r 
Miles,  of  Michigan,  for  the  chair  of  Agriculture,  stated  that  Profess.ir 
Miles  had  declined,  but  that  he  hud  entered  into  negotiations  with  se*- 
eral  persons,  qualified  for  that  chair.     These  reports  were  accepted. 

Tlio  Regent  then  slated  that,  accordiug  to  instructions,  he  had  \h<\f 
oughly  advertised  the  opening  of  the  University  for  the  next  year. 

The  report  of  the  Bookkeeper  was  then  read  and  approved,  and  an 
amount  of  $98  73,  for  petty  expenses,  disbursed  by  him,  was  alloweJ. 

A  number  of  bills  was  then  audited  and  approved. 

On  motion,  it  was  ordered  that  gas  tixtnree  be  put  in  the  rooms  of 
the  Literary  Societies. 

On  motion  of  Mr.  Goltra,  the  Regent,  Judge  OnnDingham,  mi^ 
Hon.  0.  R.  Griggs,  were  appointed  a  committee  to  have  the  Universitj 
building  furnished  with  a  steam-heating  apparatus,  to  warm  all  public 
rooms  and  offices,  and  $2,0(i0  were  appropriated  for  the  parpoee. 

The  iioancial  atatemtint  (A  eT.'^T\4Vl\j.Tea,1rom  March  13,  to  Angust 
25,  1870,  was  then  read  aui  a^i^toN^i. 
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tatemeTU  of  State  and  Current  Appropriations  and  the  BxpendUures  therefrom^  tUl 

August  25,  1870. 


Current  Appropriations. 


deficit  of  1869  and  1870 

alaries 

loard  expenses 

alary  of  CorreBponding  Secretary  and  Tr^asarer. 

'axes  on  lands ■•••.. 

'uel  and  lights 

*rinting,  stationery,  etc 

tuilding  and  repairs •• •••• 

ncidental  expense 

)rillHall 

[ecbanical  Department 

arm  labor 

'hree  fire  extinguishers ••••.. 

Dsurance .•«.. 

Ludited  accounts 


State  Appropriations : 

larpenters  account,  chargeable  to  State  appropriation , 

Lgricultural  Department 

[orticultural  Department 

k>ok8  and  apparatus .... 

hemical  Laboratoiy , 


Total  State  appropriation  expended.. . . 
Total  Current  appropriation  expended. 


Balance 


Total  State  appropriations 

Expended  in  1869 

to  August  26,  1870. 


i  t 


Balance 


Appropriation 

made 
Mar.  11,  1870 


$1,728  00 

20,000  00 

1,0CK)  00 

1,000  00 

1,600  00 

1,000  00 

1,000  00 

1,000  00 

1,000  00 

2,000  00 

1,000  00 

1,000  00 

226  00 

400  00 

600  00 


$26,000  00 

20,000  00 

10,000  00 

6,000  00 


$14,670  68 
14,891  28 


Expended  to 
date. 


$10,676  24 
671  61 
970  00 

4S9  80 
194  06 
176  14 
686  07 

888  87 

1,840  44 

182  06 

482  87 

$1,078  41 
7,479  94 

10,279  48 
8,686  10 
1,442  88 


$28,961  81 
16,878  69 


$18,479  41 
$60,000  00 

28,961  81 


$81»088  19 


E.  SNYDEE, 

Book-keeper. 

Judge  J.  O.  Cunningham  offered  the  following  resolution  : 

TVnxRKAS  the  Trustees  have  already  recognized  the  right  of  females  to  admission  to  this 
Jniversity;  and,  whereas,  the  public  sentiment  of  the  State  seems  to  require  an  early  fulfiU- 
lent  of  the  promise  made  by  the  resolution  of  the  Trustees;  and,  whereas,  the  other  leading 
rnirersities  of  this  country  have  proyided  for  the  instruction  of  females;  and,  whereas,  a 
umber  of  young  ladies  hare  already  made  application  for  admission  here ;  and,  whereas, 
iough  our  buildings  are  inadequate  to  the  demand  that  will  thus  be  made  upon  them,  and 
dough  we  have  no  rooms  to  offer  for  the  special  conyenience  of  female  students,  and  no  special 
ourses  organized  for  them,  we  confidently  look  to  the  wisdom  and  generosity  of  the  State,  to 
ssist  us  in  our  efforts  to  meet  the  public  demand,  made  so  imperatiye  upon  us ;  therefore,  be  it 

Resolvedy  That  the  Regent  and  faculty  be  authorized  to  admit  to  thecUAAe^  ^l^^^YfiAd^i&Q^- 
ion  for  instruction,  such  femaie  students  of  proper  qixikl\&ci\\oT\.v  «a  tuv^  v^'V^lN  \R^^^^^^^ 
bej  be  JSrst  satisSed  that  the  parents  and  guardiant  Ikaye  pTO^deOi  lox  \^«ai  ^V3r^«t 
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After  conaiderablB  discnssion,  tlie  vote  was  called  for,  reffaldngu 
follows : 

Ayes — MeBars.  Brown,  Gunoi  ngliam,  Pickrell,  "Wright,  and  lie 
Begent — 5. 

Noes — MeserB.  Cobb,  Goltra,  Griggs,  and  Lawrence — i. 

On  motion,  the  Board  took  a  recess  to  the  call  of  the  ch^. 

Tlie  Committee  met  again  at  7:30  P.  M. 

On  motion  of  Mr.  Pickrell,  it  wae  voted  that  an  appropriatioi)  *f 
twenty  dollars  be  made  from  the  Library  fund,  to  be  expended  by  Hi. 
Detniers  in  procuring  additional  books  on  Veterinary  Surgery  for  tlw 
Univereity. 

A  further  appropriation  of  $1,000  was  then  voted  for  the  Farm  Ac- 
count, and,  on  motion  of  Judge  Cunningham,  an  exchange  of  lots  in 
the  southwest  quarter  of  section  7,  township  19,  range  9,  was  agreed 
npon  as  desirable,  and  the  Regent  instructed  to  execute  and  deliver  to 
Jane  Ilubhard  the  deed  of  a  lot  belonging  to  the  University,  upon  the 
said  Jane  Hubbard  executing  and  delivering  to  the  Univereity  Ui«i!«(d 
of  the  lot  belonging  to  her. 

On  motion  of  Judge  Cunningham,  a  committee  of  three,  Jndge 
Brown,  Messrs.  Cobb  and  Pickrell,  was  appointed  by  the  chair  to  re- 
port at  the  next  meeting  on  the  contemplated  sale  of  a  certain  part  of 
the  Griggs  farm. 

On  motion.  Judge  Cunningham  was  continued  a  committee  for  rent 
ing  and  collection  of  rents  of  the  Griggs  farm. 

On  motion  of  lion.  C,  II.  Griggs,  the  employment  of  a  competent 
head  farmer,  until  the  chair  of  Professor  of  Agriculture  would  be 
filled,  was  referred  to  a  committee,  consisting  of  the  Kegent,  Meesrt. 
Pickrell  and  Goltra. 

On  motion,  it  was  voted  that  tuition  in  this  University  be  free. 

Judge  Cunningham  moved  Ihat  the  question  of  the  arrangement 
and  work  in  gardens  and  orchards,  and  the  employment  of  foremen 
there,  bo  referred  to  the  Regent  and  Prof,  T.  J.  Burrill. 

Carried. 

On  motion,  Dr.  Gregory  was  authorized  to  use  one  recitation  room 
for  a  Preparatory  Department. 

The  Committee  then  adjourned  to  meet  again  on  Friday,  Septembv 
S8,  IHIO,  at  3  o'clock  "P.  "M.. 
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FRIDAY,  SEPTEMBER  98.  1870. 


The  committee  met  at  the  Regent^s  office  on  Friday,  September  38, 
1870,  at  4:30  P.M. 

Present — Messrs.  Brown,  Canningham,  Oobb,  Pickrell  and  Kegent^ 
■^      Absent — Messrs.  Goltra,  Griggs,  Lawrence  and  Wright. 

The  committee  on  employment  of  a  Farm  Superintendent  and  fore- 
man of  orchards  and  gardens,  reported  and  were  discharged. 

On  motion  of  Mr.  Pickrell,  it  was  voted,  that  the  lands  of  the  IJni- 
f.  versity  be  divided  into  three  departments : 
^       1  St.    The  Stock  Farm. 

2d.    The  Experimental  Farm,   with  the  gardens,  narseries  and 

orchards. 

>  • 

3d.    The  Ornamental  Grounds  and  Greenhouses ;  and  that  hereafter 
\  a  foreman  be  employed  for  each. 

On  motion  of  Judge  Brown  it  was  decided  that  the  compensation 

of  the  foremen  of  Stock  and  Experimental  farms  be  fixed  at  $60  per 

month,  that  they  be  furnished  a  house,  the  use  of  one  cow,  and  garden 

vegetables  for  the  use  of  their  families ;  provided  that  they  be  required 

to  board  hands  employed  on  the  farm  in  their  departments  at  reason- 

*  able  ratea,  and  provided  farther  that  each  employment  commence  the 

'   lat  of  March  in  each  year,  and  continue  one  year,  unless  sooner  dis- 

'   charged. 

The  compensation  of  Mr.  Franks,  the  gardener,  was  continued  at 
:    $75  per  month  to  the  1st  of  March,  1871. 

On  motion,  it  was  further  resolved,  that  foremen  and  superinten- 
dents be  required  to  reside  on  their  grounds. 

On  motion  of  Judge  Cunningham,  a  sidewalk  was  ordered  to  be 
.    constructed  in  front  of  the  lots  on  the  south  side  of  Springfield  road 
and  on  the  east  and  south  side  of  the  University  Grounds. 

It  was  further  decided  to  inclose  the  yard  south  of  the  Mechanical 
shops  with  a  tight  board  fence. 

The  following  rules  for  the  compensation  of  students'  labor,  were 
adopted : 

I.  As  far  as  practicable,  students  wishing  to  labor  shall  be  arranged  in  classes  and  assigned 
to  the  several  departments  tach  monthj  and  such  classes  shall  be  governed  by  the  same  rules 
in  regard  to  attendance  as  other^Univeriiity  exercises. 

n.  The  wages  per  hour  shall  be  eight  (8)  cents,  but  may  vary  below  this  to  nothing,  and 
mboveto  twelve  and  one-half  (12^)  cents,  according  to  the  efficiency  and  faithfulneaa  <^^  >Su& 
student    To  receive  the  highest  price  he  must  be  fully  comp«toii\  \o  ^  1^  'n^'^^  «xA\n»a^>Xs^ 
faithful  ijs  its  perfornuujoe. 


DT.  The  price  per  hour  or  work  for  sach  suidcat  Bhiill  be  Qied   by  the  CommiliMadta 

Faaalt^r  upon  etudccitf'  hUir,  al  Isut  one  day  before  each  moalhlj  pttjiuenc. 

IV,  Eich  Erofessot.  with  coneuirdnta  of  Ihe  Regent,  dball  h»fo  the  directioD  »nil  tamtl 
of  Ihe  labor  assigned  10  bis  ilepirlnient. 

V.  KlGirU  Bhall  l>f  luiAa  lo  furDish  labor  t«  all  Btadeats  uldng  for  it,  bot  notliiBga» 
U'lDod  In  these  rulva  ihnll  tx  so  construed  ui  Co  oblige  aaj  department  to  fiimUh  bUr 
when  the  intureat  of  laid  depiutment  does  not  varrant  it,  neither  tbtil  Btudenta  be  pNbibilid 
Irani  Working  in  apccial  caaea  b^  the  piei^e  or  job. 

The  committee  ou  sale  of  certain  parte  of  the  Griggs  farm,  reported 
as  follows : 
Hi  the  ExecuttM  Committee  ; 

The  cominittco  appointed  at  the  Augnst  meeting  to  consider  the 
propriety  of  selling  the  northwest  qnarter  of  the  northeast  quarter  of 
section  21,  township  li*,  range  9 — a  part  of  the  Griggs  farm — to  C. 
K.  Griggs,  report  that  thej  have  examined  the  land  and  considered 
the  sabject,  and  recommend  that  the  sale  be  made  at  the  rate  of  $60 
per  acre,  reserving,  however,  the  riglit  of  way  from  the  county  road 
to  the  forty  acre  tract  adjoining  the  foregoing  on  the  east. 

Respectfully,  A.  M.  BROWN, 

EMOKY  COBB, 
J.  H.  PICKSELL 

lb  the  Eieeutitf.  CommitU'  : 

The  undersigned,  subcommittee  appointed  to  sell  the  Grigga  farm, 
would  report  that  they  have  bargained  to  Christopher  and  William 
Burnett,  the  Bontheaat  quarter,  section  21,  at  $60  per  acre,  and  the 
south  half  southwest  quarter,  section  21,  at  $60  per  acre,  to  Geo.  W. 
Burton,  upon  condition  that  all  deferred  payments  on  the  samebeti 
8  per  cent  per  annum,  payable  semi-annually  in  advance. 

Eespectfully,  C.  R.  GRIGGS, 

J.  O.  CUNNINGHAM. 

These  reports  were  adopted  and  approved. 

The  report  of  the  Bookkueper  was  then  read  and  accepted,  and  an 
amount  of  $90  61  of  petty  expenses  was  audited  and  ordered  to  be 
paid. 

A  bill  of  Fuller,  Finch  &  Fuller,  for  paints— 148  IT— was  allowed, 
and  an  account  of  Johnson,  Huntley  &  Co.  for  a  reaper  was  laid  over 
until  next  meeting. 

On  a  report  of  Prof.  E.  Snyder,  two  dozen  of  fencing  swords  were 
ordered  to  be  bought,  and  $25  appropriated  for  the  purpose. 

On  motion  of  Judge  Brown,  Messrs.  Pickrell  and  Cobb  were  ap- 
pointed a  committee  to  purchase  four  car  loads  of  stock  cattle,  to  be 
paid  for  from  the  fund*  Be\.  aavia  ^ot  ».\.qOs.  Y^cJaaasa, 


The  Regent  was  anihorized  to  have  last  year's  agricaltaral  and 
scientific  periodicals  bound,  and  such  other  binding  done  as  may  be 
necessary  in  the  University  Library. 

Dr.  J.  M.  Gregory  and  Prof.  T.  J.  Bnrrill,  were  authorized  to  em- 
ploy foremen  on  &rms  and  orchards. 

The  Oommittee  then  adjourned  to  meet  again  on  Wednesday,  No- 
vember 2, 1870. 


THURSDAY,  NOVEMBER  10,  1870. 


The  Executive  Committee  met  at  the  Begent's  office,  on  Thursday, 
November  10th,  1870,  at  6:30  P.  M.,  Dr.  Gregory  in  the  chair. 

Present  —  Messrs.  Brown,  Cobb,  Ooltra,  Lawrence,  Pickrell  and 
Wright. 

Absent — ^Messrs.  Cunningham  and  Griggs. 

The  Begent  read  the  report  of  Prof.  S.  W.  Bobinson,  of  the  Me- 
chanical Department,  of  the  work  and  cost  of  the  shop,  and  also  his 
statement  of  the  cost  of  the  steam-heating  apparatus  put  into  the  build- 
ing under  his  direction.    Total  cost  of  material,  freights,  etc.,  $1,469  83. 

The  work  was  entirely  done  by  the  students  of  the  Mechanical  De- 
partment, and,  on  recommendation,  the  committee  allowed  a  compen- 
sation of  $100  for  the  work,  to  be  adjusted  by  the  Begent  and  Pro- 
fessor. 

It  was  further  voted  that  the  unexpended  amount  of  $400  from  the 
appropriation  made  for  the  steam-heating  apparatus,  should  be  as- 
signed to  the  Mechanical  Department,  to  be  expended  in  the  manu- 
facturing of  models  and  apparatus  for  that  department 

Dr.  Gregory  then  read  the  report  of  Prof.  Burrill,  of  the  Horticul- 
tural Department,  of  the  state  of  orchards  and  work  done  there,  re- 
porting also  a  number  of  donations  of  flowers,  plants  and  trees  for  the 
department 

The  report  was  accepted. 

The  Bookkeeper's  statement  of  expenditures  to  date  was  then  read 
and  approved ;  an  amount  of  $38  66,  expended  by  him  from  the  oon>- 
tingent  fund,  was  audited  and  ordered  to  be  revmbuti^. 

The  bills  presented  for  payment  were  then  au^le^  wi^  ^JQlO'^^^- 


On  motion,  Dr.  J.  M.  Gregory  and  Hon.  W.  O.  Flsgg  were  ap- 
pointed  a  cominittee  and  antliorized  to  arrange  courses  of  lectnra  it 
Pekin,  Cobden  and  some  point  to  be  flelected  in  the  northern  part  of 
the  State. 

It  was  further  resolved  that  the  Regent  be  authorized  to  engngreDr. 
Hnll  to  give  a  course  of  lectures  on  IIorticultnr«  and  Dr.  Miles  to  ^n 
H  course  of  lectures  on  Agriculture  during  the  winter  term. 

On  motion,  it  was  decided  lliat  the  sum  of  $400  be  appropriated  Gh 
the  payment  of  insurance  preniiums,  and  that  the  Regent  and  Jadgt 
J.  O.  Cunningham  be  a  committee  to  arrange  the  insurance  on  tk« 
Tarioua  Iniildings  as  they  may  judge  most  proper. 

The  Regent  then  read  a  petition  signed  by  16  Btndents,  who,  being 
provided  witli  brass  instruments,  asked  for  instruction  in  musictlul 
they  might  act  as  a  military  band  to  the  University  Battalion. 

After  deliberation,  the  amouut  of  $60  was  granted  for  ftudi  inttiw 
Uon. 

Tlie  meeting  then  adjourned,  to  reassemble  on  Mondaj^  Decetnbff 
12th,  1810,  at  3  o'clock  P.  It. 


MONDAY,  DECEMBER  12,  1870. 


The  Executive  Committee  met  at  three  o'clock  P.  M.,  December  13. 
*nd  proceeded  to  visit  and  inspect  tlio  University  farm  and  gardeus. 

Present — MesBrs,  Crown,  Cunningham,  Goltra,  Pickrell  and  Wright 

Absent — Messrs.  Cobb  and  Griggs. 

At  6.30  P.  M,,  the  Committee  went  into  session  at  the  Regeafi 
QfS.ce.  It  was  decided  that  the  reading  of  minntcg  of  last  meeting  b« 
dispenficd  with. 

The  following  resolution  of  Judge  A.  M.  Brown  was  adopted: 

WHEV:\g,  Hr.  A.  C.  BiirDbam  b>B  ofleied  to  letl  to  Ibe  IjDlferilij,  booda  or  the  mvttfl 
Chknipnign  to  the  imonnt  of  |fl,800,  at  pir,  aad  bonds  of  tha  towtiabip  of  Chompkign,  io  hU 
county.  U)  the  amount  of  (2,000,  U  tlic  tjtu  uf  971  V"  '^"'l  ""^  ^'™'  honiit  ofBlueBidp 
Township,  in  Piatt  county,  to  the  smouDt  of  laa.Oii,  nt  tha  rate  of  saj  per  cent. :  tiwr»£n^ 

Rttolvtd,  That  the  Regent,  Treasurer  and  Lhairmin  of  the  Finance  Commitlea  br,  ul 
ihey  arc  hereby,  authorized  (o  purchase  said  trauds,  or  an;  part  of  tbem,  if  thej  an  aati^ 
Mid  bonds  ate  leci^rs. 

The  Regent  then  ma,d6a'Jw\i^'C'tt'^5iT\.<a^  \.\i.*  work  carried  on  iatbi 
different  depa^twenta. 
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In  the  Horticnltural  Department,  drainage  of  a  part  of  the  Ex- 
perimental grounds  was  continaed.  The  heating  apparatus  was  being 
put  in  the  newly-erected  greenJiouse,  by  the  students  of  the  Mechoaical 
Department,  under  direction  of  their  Professor. 

On  the  farm  the  work  of  the  season  was  going  on ;  40  head  of  cat- 
tle having  been  bought  lately  for  feeding  purposes.  In  the  building 
the  services  of  a  janitor  have  been  dispensed  with,  and  the  work  di- 
vided among  the  students.    This  method  is  giving  full  satisfaction. 

The  Eegent  then  read  a  report  made  by  him  to  the  Governor,  on 
the  work  of  the  University,  and  the  contemplated  wants  for  the  next 
two  years. 

Tiie  report  was  approved.  The  general  plans  and  suggestions  of 
the  Regent  in  regard  to  new  buildings,  were  approred,  and  he  was 
authorized  to  consult  an  architect  and  procure  plans  and  drawings  of 
them. 

The  financial  statement  of  the  Bookkeeper,  of  the  expenditures  and 
collections,  was  read  and  approved.  Bills  presented  for  payment  were 
audited  and  ordered  to  be  paid.  Also  an  amount  of  $45  05  disbursed 
from  the  Contingent  fund. 

The  bill  of  the  "  Illinois  State  Journal  Company"  for  printing  cata- 
logues for  the  past  two  years,  amounting  to  $78S  14,  was  referred  to 
the  Hon.  W.  C.  Flagg,  the  Treasurer,  J.  W.  Bunn,  Esq.,  and  Mr.  J. 
H.  Pickrell. 

The  amount  of  $2,308  14,  expended  for  the  purchase  of  40  head  of 
stock  cattle,  was  audited,  and  a  wiEU'rant  ordered  to  be  drawn  for  the 
amount. 

It  was  farther  decided,  that  twenty  more  young  cattle  be  bought  at 
the  same  prices. 

The  Begent  was  authorized  to  procure  rope  ladders,  reaching  the 
fifth  story  of  the  building,  for  use  in  case  of  fire. 

On  motion,  certain  surplus  horses  were  ordered  to  be  sold. 

The  following  resolutions  were  then  adopted : 

JUioivedy  That  the  establishment  of  Agricaltaral  Szperiment  Stations,  snch  as  condncted 
bj  Laws  0«  GUbert)  in  England,  and  as  those  which  baf6  been  established  in  such  nnmbers, 
and  have  wrought  so  much  good  in  Germany  and  France,  is,  in  our  opinion,  Tital  to  the  agri- 
caltaral advancement  of  our  State. 

JReaolvedj  That  we  heartily  concur  In  the  petition  to  the  Legislature  to  provide  means  for 
the  establishment  and  care  of  such  stations. 

A  petition  having  been  presented  by  a  number  of  \3si^  %\.^<i«^iX&\^'^^ 
course  of  lectures  on  English  literature  during  \Jti<^^vcL\Kt^«KSi.^^^ 


n 


iras  decided  that,  as  otlier  lectnrea  bad  been  provided  for  tbat  term  to 
the  fall  extent  of  means,  tbe  request  would  be  considered  at  some  fn- 
biratime. 
The  meeting  then  adjourned,  to  meet  again  at  the  call  of  the  BegecL 


THCHBDAY,  JANUARY  10,  1871. 


The  Executive  Committee  met  on  Thareday,  January  19,  1871,  it  3 
o'clock,  P.  M.,  pursuant  to  call  of  tbe  Regent. 

Present — Messrs.  Brown,  Cunningham,  Q-oItra,  Lawrence,  Pickrell, 
Wright  and  the  Regent. 

Absent — Messrs.  Cobb  and  Griggs. 

The  reading  of  the  minutes  of  tbe  last  meeting  was  dispensed  witik 

The  Regent  made  a  verbal  report  on  the  work  carried  on  in  tbe  mi- 
oua  departments. 

The  aicknesa  of  the  head  farmer,  Mr.  Q-.  S.  Upstoue,  bad  neceesitaled 
the  enga:,'eraont  of  Mr.  G.  M.  Rice,  of  Chainpaign,  who  boiiig  present, 
gave  a  statement  of  the  work  on  the  farm,  and  also  concemiDg  the 
stabling,  feeding,  and  present  condition  of  tbe  cattle  and  hogs  recentlj 
purchased. 

In  tbe  Horticultural  Department,  grafting  was  in  progress.  Four 
hundred  scions,  of  leading  varieties,  had  been  received  from  Mr,  01i»8. 
Downing,  N.  T.,  and  quite  a  uumber  from  Hon.  W,  O.  Flagg,  of 
Alton.     Preparations  for  the  spring  work  were  being  made. 

One  of  tbe  horses  ordered  to  be  sold  at  tbe  last  meeting  h&d  since 
died. 

The  heating  apparatus  in  the  new  green  house  has  been  completed, 
and  is  in  full  and  satistactorj  operation. 

In  the  Mechanical  Department,  desks  for  eighteen  students  in  the 
Chemical  Laboratory  bad  been  made.  Two  large  cabinet  cases  for  the 
reception  of  zoological  specimens  and  philosophical  apptaratos,  are 
nearly  completed.  A  thermometer  graduating  machine  for  an  eastern 
manufacturing  establishment,  bad  been  constructed,  for  which  lIM 
were  received. 

The  winter  term  of  the  current  year  had  been  entered  upon  with  la 
j'ncreaae  of  twenty-seven  neii  a^>iift-nJa,TOi4.tiMa  lecture  season  oftriJ 
weeks  is  closing  to'uxoirow. 
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A  clinic  for  the  treatment  of  sick  animals  was  established  under  the 
direction  of  Dr.  H.  J.  Detmers,  Veterinary  Surgeon,  using  for  that 
purpose  the  old  stable  south  of  the  shops,  and  a  class  of  twenty-six 
stadents  were  receiving  instruction  in  the  diagnosis  and  treatment  of 
diseases. 

The  report  of  the  Bookkeeper  of  the  expenditures  since  last  meeting 
was  then  read  and  approved ;  expenditures  to  the  amount  of  $7  62  in 
excess  of  the  contingent  fund  was  allowed. 

The  bills  presented  for  payment  were  then  audited. 

The  Eegent,  as  chairman  of  a  conmiittee  on  insurance,  reported  that 
the  University  Building  had  been  insured  in  the  Liverpool  Globe  In- 
surance Company  for  $35,000,  at  three-quarter  per  cent. 

Dr.  Gregory  reported  that  rope  ladders  for  fire-escapes  had  not  yet 
been  purchased,  and  recommended  iron  steps  instead.  The  matter  was 
referred  to  him  and  Prof.  S.  W.  Bobinson,  with  power  to  act 

The  action  of  the  Regent  purchasing  twelve  hogs  to  follow  the  herd 
of  cattle,  was  approved,  and  authority  given  to  purchase  more  if  needed. 

The  chairman  of  a  committee  on  the  employment  of  a  superintend- 
ent on  the  farm,  made  a  verbal  report,  giving  names  of  several  appli- 
cants. After  a  brief  discussion,  Judge  J.  O.  Ounningham  was  added 
to  the  committee,  and  they  were  instructed  to  select  and  appoint  such 
euperintendent. 

On  motion,  the  cost  of  house  built  east  of  the  orchard  was  trans- 
ferred from  the  Agricaltnral  to  the  Horticultural  appropriation.  It 
was  decided  that  the  rent  of  that  house  (now  occupied  by  Prof.  T.  J. 
Burrill)  be  fixed  at  $1 60  per  annum. 

The  Bookkeeper  was  instructed  to  credit  the  Mechanical  Depart- 
ment for  all  their  earnings,  and  the  work  done  for  other  departments. 
The  meeting  then  took  a  recess. 

Be-assembled  at  9  oMock,  P.  M.,  after  attending  the  evening  lecture 
of  Prof.  Miles. 

It  was  moved  and  carried  that  a  committee,  consisting  of  the  Be* 
gent,  Messrs.  Oobb,  Ounningham  and  Gt>ltra,  be  appointed  to  prepare 
a  memorial  on  the  wants  of  the  institution,  and  submit  the  same  to  the 
Legislature  in  session. 

It  was  also  moved  that  the  Begent  be  directed  to  dispense  with  the 
services  of  the  carpenter,  and  any  other  employee  '?i\i<c^%i^  %<^xti<(^^  ^x^ 
not  needed. 


-?*  * 


'    An  acconnt  of  Jndgo  J.  O.  Cnnningliani.  for  anndry  expenaee,  l 
referred  to  the  llegeiit  to  be  audited  and  allowed. 

The  Committee  adjourned  to  meet  at  the  call  of  the  KegenL 


WEDNESDiT,  FEBRUARY  8,  1871. 

The  Committee  met  at  the  call  of  the  Eegent. 

Freeent — Mefisrs.  Canningham,  Goltra,  Lawrence,  FickreU,  the  Be- 
gent. 

The  Regent  reported  that  the  sub-committee  charged  with  the  dotj 
of  em|ilojing  a  head  farmer,  had  tendered  the  appoinlmeDt  to  Mr.  E. 
L.  Lawrence,  of  Boone  conotj',  and  it  liad  hcen  accepted,  ITie  terms 
of  the  engagement  were  indorsed  hj  the  Committee. 

The  following  reeolutions  offered  by  Mr.  Golira,  were  adopted: 

Eaoletd,  That  the  thinks  of  the  Commillr-c  tn  due  and  lire  bercbj  tenilcrt^  lo  Kr.  G.  U 

Bioe,  far  hia  efflcient  K-ivioei  rendered  ■[  >n  extreme  eniergeocj.  bb  roremui   upau  t^  Turn 

Jttnhrnt,  fliU  tbe  ihaokB  of  the  Committee  are  likewite  tendeped  lo  Mr  G.  S.  CpMone  ta 

hia  long  and  raitbful  gi^r%-ic«B;  and  likewise  the  smpathv  ol   the  Committee  is  icDdeml  tim 
in  hia  afflictioa,  brought  upon  him  bj  the  brealusg  of  hia  limb  while  in  the  MiriM  of  I^ 
Dnirerilty. 
Adjourned. 


FRIDAY,  APRIL  21,  lS7t. 

The  Executive  Committee  met  after  the  adjournment  of  the  fnD 
Board,  at  1  o'clock,  A.  M.,  April  21,  1871. 

It  was  moved  that  the  qne&tion  of  the  engagement  of  the  Hon.  V. 
C.  Fiagg  aa  Superintendent  ofExpeTimenta,  on  the  grounds  known  u 
the  Esperimental  Farm,  be  referred  to  a  committee  consiBling  of  the 
Kegent,  Judge  Cunningham  and  Hon,  C.  li.  Griggs. 

The  Kegent,  as  chairman  of  a  committee  appointed  for  the  pnrpose, 
made  a  report  on  the  salary  of  OrchardiBt,  Mr.  Vickroy,  recommending 
that  he  bo  allowed  $1,000,  and  charged  $100  for  rent  of  honse.  The 
recommendations  were. adopted,  and  it  was  further  voted  that  he  be 
allowed  the  use  of  one  cow  and  pasture  for  same. 

The  qnestion  of  engagmg  Dt.  Tl.  J.  Dotmers  as  Veterinary  Lednrer 
for  the  next  academic  year,  ■wu.&  le^ftttei  \n  ■Ow^'^^.^'e&'v^^ijyuu:^  Cobb 
and  Pickrell,  witli  iufilruc\.\ou  to  t^v^tX.  ^.X.-a-esXmftWC-i^-t. 
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The  proposition  of  the  sale  of  stock  cattle,  and  an  exchange  of  horses^ 
bj  Farm  Saperintendent  Mr.  Lawrence,  was  referred  to  Mr.  Pickrelli 
ehairmnn  of  the  Farm  Committee,  with  power  to  act 

The  Regent  was  authorized  to  procure  engravings  of  the  new  boild- 
ings  and  green  hoase,  for  the  next  cataIogne« 

It  was  voted  that  the  Begent  be  authorized  to  make,  with  the  con- 
currence of  the  Faculty,  purchases  of  books  from  the  Library  Fund. 
(Current  appropriations.) 

The  Committee  adjourned  to  meet  on  the  first  Wednesday  in  June, 
1871. 


.> 


WEDNESDAY  JUNE  7.  1871. 

The  Committee  met  on  Wednesday,  June  7th,  1871,  at  9  oVock,  A. 
M.,  in  the  Regent's  office. 

Present — Messrs.  Brown,  Cunningham,  Cobb,  Lawrence,  Pickrell, 
Pearson,  Goltra  and  the  Begent. 

The  reading  of  the  minutes  of  the  last  meeting  was  dispensed  with. 

Upon  recommendation  of  the  Faculty,  the  Committee  gt*anted  cer- 
tificates of  scholarship  to  the  following  students : 

Messrs.  Jared  Teeple,  Elgin;  Isaac  S.  Raymond,  Champaign; 
Henry  L.  Town,  Batavia;  James  A.  Williams,  Urbana;  Elvan  F. 
Moore,  Tolono ;  Samuel  W.  White,  Paxton  ;  Robert  H.  Hazlett,  Spiing- 
field ;  Edwin  B.  Hazard,  Lyndon ;  Edgar  Sawyer,  Tiskilwa. 

Mr.  J.  M.  Van  Osdel  was  invited  to  sit  and  deliberate  with  the  Com- 
mittee in  this  session. 

The  Committee  then  took  a  recess  to  attend  the  commencement  ex- 
ercises, and  re-assemble  at  1:30,  P.  M. 

The  Committee  met  at  1:30^  P.  M. 

The  Regent  made  a  verbal  report  on  the  plans,  bids  and  proposals 
for  the  buildings  to  be  erected,  stating  that  the  approval  of  the  Gov- 
ernor had  been  obtained,  and  a  number  of  bids  received. 

The  Committee,  thereupon^  proceeded  to  open  all  the  bids  received. 

On  motion,  the  proposals  were  referred  to  a  committee  consisting  of 
Messrs.  Yan  Osdel,  Cobb  and  Goltra,  with  direction  to  arrange  these 
proposals,  and  report. 

The  Committee  adjourned  then,  to  meet  ag^Va  «A,^^,'^.^\s^  ^^^«Q^ 
iiie  exbibidoa  drill  of  the  University  BattaUoii. 


ETENINQ  8E88ION. 

Oommittee  asaembled  at  5  o'ctocV,  P.  M. 

Hr.  J.  M.  YanOadel  made  his  report  on  bids,  aa  chairmaa  of  tp- 
pointed  committee,  as  follows : 

To  the  Surulivt  QommilUe  of  Vu  Imhalriid  ffniviriily; 

Your  Committee,  to  whom  were  referred  the  bids  for  classifieaticpn, 
etc.,  would  respectfully  report  as  follows ; 


J.  A.  Olorer 

VoKlerftOur. 

WUIl&mSollitt 

A.  Orannlt 

^]«Ti  &  BMtlett 

J.W.  amilh 

J.  W.  Bmilh 

PeterNea&Cv 

W.  C.  DwknikD 

C>vati>|;]i,  Hcrrimui  ft  Co . . 
J.  L.  BuMcU 

B.  Price 

B.  Joau 

Holmes,  PjtttkCo 

N.  a  Boutim  ft  Co 

L.  H.  Boldeoireck 

Joseph  Hogua 

J.  Irons 

S-VcFtAioi'.'.'.'.'.'.'.'.'.'.'.'.' 

E.  Gehtman 

Fiuhugh  ft  Rhode* 

Blooming  I  on  Hanufaot'g  Co, 

Hopping  ft  Rldgolj , 

ir.CTeiTeU 


Pluiering 

Cupenlrjr     

Complete,  but  eat  iloi 
Gut  Mom 

Qm  fitting 

Vuon  work 

PkiBtiaguid  gUting 
Iran  wtu^ 

Cat  stone 

Plumbing 

Gu  fitting 

Tin,  copper  and  alite 
Complete 


S,S9t  (H 
I.TtOH 


4,230  41) 
0  anoM 

6,GSI  00 


Fowler  ft  Csrf  , , 
WillinmSollilt.. 


LQrani 


Allen  k.  Ftartlett,.. 

J.  W.  amiCli 

J.  W.  Smith 

K.  Price 

R.  Jones  

N.  S   BoulonftCo, 

K.  UcFarlund 

Tobias  k  Bc«ore. . , 

W.  S.  HoWilliami. 

SwB^ze  k  Arthur  . 

W&lkrr  Bros 

E.GehlniBn 

J'itzhr;gh  &  Rhodes 
BloomiugloD  MaDufftcl'g  Co.^ 
N.C.  Tei-rell.. 


Cbunpaign  . , 

Springfield  . . 


Seafer  ft  McGregor IRVoomia^a-  -  .fllM««n 


Complete 

HaBDorr 

Psmting  and  g'^^ie  ' ' 

Iron  work 

Tin  work 

CoDipleto 


tlO.lSS  H 
IS.0S9M 

10,807  « 


9,810  N 
lia  iifl 
400  W 

1,111  « 

so.onooo 

19,500  00 

19,000  ca 

24,100  00 
16.3(1  00 
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Bloomington  ManvftcCg  Oo 

B.  Greenler , 

N.C.TerroU 

B.  Pe^cook •  •  • . , 

Wilion  Dowell , 


Blo(»iiingloii. 


•  • 


< « 


Kaqkakee 


Wilson  Dowell. 
D.  Wicks 


J.  Bellangee. 


Ohampsign. 
1 1 


Ohsmpidgn 


Both  buildingi 


«  4 
«C 


Lumber,  sash  and  doors  .... 
Pkdnting,  glasing,  glass  and 

puttf  to  be  ftuniibed 

do.      on  Drill  Hall 

Havlinfc  lumber,  76  ets.  per 

Mm  itone  |4  50  per  car. . . . 
Hsuling  lumber,  76  cis.  per 

M.,  stone    $4  60  per  car; 

lime,  6  cts  per  bbL ;  cement, 

7  cts.  per  bbl •  • . 


$149,900  00 

151,000  00 

14S,744  00 

6,50S  00 

1,900  00 
700  00 


From  the  above  figares,  it  appears  that  E.  Gehlman  is  the  lowest 
bidder  for  both  bnildings:  On  TTniversity  Building,  $118,954;  on  Drill 
Hall,  $16,361.  Next  lowest  on  the  University  Bailding,  Fitzbagh  & 
Rhodes,  $114,380  40;  on  Drill  Hall,  Swayze  &  Arthnr,  $19,000;  8d 
on  University  Building,  $116,689;  8d  on  Drill  Hall,  W.  8.  McWil- 
liams,  $19,500. 

The  lowest  bid  for  the  several  parts  aggregated  $119,262. 

J.  M.  VAN  OSDEL, 

Chairman, 
The  report  of  committee  was  received,  and,  on  motion,  it  was 

Voitd^  That  the  propoeitlon  of  ICr.  E.  Gehlman,  of  SprlDgfield,  to  build  both  bvildingt,  be 
aooepted,  and  the  contract  be  executed,  upon  the  neoessaiy  securitj  being  given  :  Promaed^ 
thmt  any  alteration  in  the  plans  and  speeiflcations  as  now  presented  for  said  building,  involT- 
ing  extra  expense,  shall  be  paid  for  upon  the  award  of  a  disinterested  oommittee-HWleotiDg 
one  bj  each  contracting  party,  thej  two  selecting  the  third. 

On  motion  of  Judge  A.  M.  Brown,  the  drawing  of  the  contract  and 
the  approving  of  securities  was  referred  to  a  committee,  to  consist  of 
the  Kegent,  Messrs.  Onnningham,  Griggs  and  Goltra. 

It  was  farther  decided  that  the  bonds  for  the  University  Building 
be  fixed  at  $50,000  ;  on  the  Mechanic  and  Drill  Hall,  for  $10,000. 

The  Committee  adjourned  to  June  8th,  1871,  at  7  o'clock  A.  M. 


THURSDAY,  JUNE  8,  1871. 


The  Executive  Committee  met  at  7  o'clock  A.  M.,  according  t»  «dr 
ioumment,  and  proceeded  to  locate  andinspQGl^^\>\)SL^vfi\E,%^^  ^\^^ 
iiecbMnical  and  Drill  HbIL 


On  mnlion  of  Mr,  J.  11.  Pk-krell,  it  whb  decided  tbat  tLe  bnil 
for  Medmtiic  Bliopa  and  Drill  Hall  be  located  on  the  lots  owned  bj 
Univerpity,  situated  between  Springfield  road  and  tlie  horse  nuh^ 

bringing  the  center  of  the  building  opposite  the  center  of strat 

(east  side  of  parade  groutids,)  tlie  north  side  of  eaid  building  bang 
placed  not  less  than  eight  feet  from  Bouth  side  of  said  Springfield  rt«d. 
It  vfaBfiirlher  voted  tbat  tbe  fonndation  of  the  above  building  be  Uii 
aa  low  as  to  bring  the  level  of  the  groond-floor  one  foot  over  the  presoU 
sidewalk. 

On  motion  of  Jndge  A.  M.  Brown,  the  Itegent  was  authorized  It 
contract  for  and  bave  done,  tbe  excavating  for  the  Univei-aitj  RoM- 
ing ;  a!ao,  wells  and  drainage  for  same. 

On  motion  of  Judge  A.  M.  Brown,  it  was — 


Suoleid,  That  ih«  comncu  for  tbe  conBtrnctioi]  of  the  Cnirenitr  Bnild'ng  and  Drill  6il 
•hftll  proride,  lI.Bt  tX  eich  niODllilj  lueetiDg  or  the  Eiecutice  CotumitCee,  tbe  conlndnc  (lalt 
present  an  account  of  tbo  rahie  of  usteriila  for  said  buildingo,  plai^  on  tho  grouDd  bf  bl^ 
uid  also  the  value  of  Ubor  done,  wliich  &tcount  shall  be  first  iijbmUt«*i  to  Mr.  J  M.  Xui  0>U 
the  architect,  for  hi>  approval.  Cpon  bis  certiSote  of  tbe  coirectneas  of  such  kcomol,  lli 
•ame  shall  be  alloned  and  proper  orders  for  tbe  monej  be  draim  as  required  b;  la*. 

A  report  of  the  Corresponding  Secretary,  Hon.  W.  O.  Fiagg,  rftiM 
work  of  the  past  year,  etc.,  was  accepted,  viz :  '» 

REPORT  OF  THE  CORRESPONDING  SECRETARY, 

Not  being  able  to  he  present  at  the  annual  meeting  of  the  Board  c( 
Trustees,  I  respectfully  ask  leave  to  report  at  this  late  day. 

Our  ihird  annual  report  has  been  duly  published  and  distributed, 
wilh  the  exception  of  600  copies  loft  in  tbe  hands  of  tbe  Slate  Diader 
to  bo  bound  in  muslin,  wbich  were  destroyed  by  fire  with  other  St»ti 
docnrnents.  Uy  countermanding  an  order  for  distribution,  600  mot* 
copies  were  placed  in  the  binder's  hands,  and  I  hope  will  aoou  be  read_t 
for  use. 

Tlie  increasing  demand  for  bound  copies  of  complete  sets  of  our  re- 
ports 8ugt;esl8  the  desirability  of  increasing  the  number  of  bound  copie*. 
wbich  baa  iiitlierto,  for  economical  reasons,  been  confined  to  500  id- 
nually.  We  still  have  on  hand,  in  paper,  a  large  number  of  repoits 
that  can,  as  fast  as  needed,  be  bound  in  raualin,  and  in  that  ehspe 
will  be  more  valued  and  better  preserved  by  those  who  receive  them. 
For  llie  fill  lire  I  believe  it  will  be  belter  to  ask  the  State  anthoritieatD 
hind  thti  entire  edition, 

I  have  sent,  as  required  bj  law,  copies  of  our  last  report  to  the  Seo- 
retary  of  the  Interior  aniVoW^e.  s&vOTsi,  tiiWa^'*  founded  on  thew 
tional  grant,  so  far  aa  aucV  atfc  V^ii-w^  to  c-^sh.-,  wi&.V> 
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r  the  various  States  and  TerritorieB  in  which  no  colleges  have  yet 
een  organized.  I  have  also  sent  packages,  by  express,  to  gentlemen 
i  those  points  where  Industrial  University  lectnres  have  been  held,  for 
LBtribution  among  persons  who  attended  the  meetings,  and  have  made 
very  considerable  distribntion  throngh  members  of  the  General  As- 
imbly,  the  Secretary  of  State,  and  the  Secretary  of  the  State  Board 
r  Agriculture. 

Agricultnral  lectures  and  discussions  were  held  at  Champaign,  Jan- 
stry  9th  to  20tb,  1871 ;  at  Springfield,  between  January  12tb  and 
3th ;  at  Pekin,  between  January  28d  and  26th,  and  at  South  Pass, 
ebruary  6tb  to  9th.  I  was  unable  to  be  present  at  any  except  those 
sId  at  Springfield,  but  learn  that  they  were  as  a  whole  successful, 
Longh  not  always  as  well  attended  as  could  be  desired.  The  fact  that 
nee  we  commenced  these  annual  courses  such  institutions  as  the  Iowa 
gricultural  College,  Cornell  University,  and  probably  others  have 
*ganized  similar  courses,  goes  to  show  that  the  plan  is  approved  and 
ciitated  by  industrial  teachers  in  other  States,  and  may  encourage  us 
»  persevere  in  the  same  direction. 

The  exact  cost  of  these  lectures  is  not  yet  ascertained,  but  excluding 

lose  of  Dr.  Hull  and  Dr.  Miles,  who  were  primarily  engaged  to  lec- 

re  before  the  students,  they  will  cost  considerably  less  than  last  year. 

Applications  have  already  been  made  for  lectures  at  other  points, 

id   in  case  the  Board  approves,  arrangements  ought  to  be  made 

an  early  day  for  the  next  winter  courses.  We  now  have  a  State 
jpropriation  to  aid  us,  which  makes  it  perhaps  obligatory  to  do  so. 
The  time  has  come  when,  as  I  would  respectfully  suggest,  the  Board 
lould  make  further  provision  than  it  has  yet  done  to  enable  me  to 
ake  the  annual  report  of  this  Board  a  more  thorough  and  complete 
tempt  to  collect  our  statistics  bearing  on  the  industries,  and  to  ob- 
in  and  set  forth  facts  of  observation  and  experiment 
'We  ought  to  have — 

I.  Meteorogieal  observations — of  which  I  already  have  a  large 
nonnt,  collected  from  different  observers  in  the  Sta^e,  but  which 
lould  be  carefully  made,  also,  here  at  the  University,  by  some  peraon 
>pointed  for  the  purpose.  Probably  this  could  be  done  most  cheaply 
fr  the  employment  of  a  careful  and  thorough  person  from  among  our 
adents.  It  would  furnish  him  remunerative  employment,  and  insure 
e  doing  of  a  work  which  is  too  great  for  Professors  already  over-taxed. 

II.  Trials  of  Implements.— At  least  once  in  each  year  there  should 

)  held  on  the  University  farm  a  trial  of  p\owa^  c\A\\N^VoT^^\\a:t\^"^V 
apeitf,  mowers  or  Bome  other  class  of  impVemfitA.^^  «,^wi\\\.\»^  ^'^ 


or  other.      Our  leading  agricnlturiBtfl  slionld  be  invited   to  uti^B  1 
these  trials,  and  give  tlieir  aid  and  connsel.     The  UniverBity  wjuW 
thna  beeatne  more  a  center  of  attraction  to  the  farmers  and  mechuia 
of  the  State,  and  its  name  and  objecta  become  better  known. 

III.  ExperimentB  in  ^he  effects  of  different  degrees  of  heal,  lig^ 
electricity  and  moiBtare  on  vegetation,  ahonld  be  carefully  made,  pw 
bably  under  cover,  so  as  to  bett«r  control  the  conditions. 

IV.  Chemical  experiments,  hearing  npon  the  indnatrial  ponnSii 
sre  of  course  Btill  desirable  and,  as  soon  aa  the  chemical-teachingfoKt 
is  sufficient  to  admit  of  bo  doing,  ought  to  be  zealonBlj  proseeatti 
We  need  analyses  of  soils,  coals,  manures,  plants,  and  annual  prodnctt 

V.  ExperimentB  in  practical  agriculture,  especially  the  growingd 
field  crape  and  the  breeding  and  feeding  of  animals.  For  tliis  pw 
pose,  and  the  carrying  on  of  annual  couraea  of  lecturee,  we  hsT«ii 
appropriation  of  $3,000  per  annum  for  two  yeaie,  which  should  beip 
plied  to  the  best  advantage  for  1871  and  1872.  On  the  Experimentil 
farm  there  remains  about  70  acres  to  be  cared  for  this  year,  and  whjd 
may  be  used  next  year  for  experimental  culture.  A  Bmall  portion  rf 
this  has  already  heen  staked  into  one-twentieth-of-au-acre  plots,  and  l 
part  has  already  been  sown  with  grains  and  grass  seed.  The  remaioda 
of  the  staked  ground,  it  has  been  suggested,  might  be  planted  to  con 
with  a  view  of  deteruiining  the  variability  between  ditferent  plota  m 
their  productiveneBS.  There  still  remains  a  large  tract  of  land  M 
which  it  would  cost  too  much  to  endeavor  to  inatitute  any  detailed  ei- 
perimenta,  but  on  which,  planted  mostly  to  com,  a  variety  of  ejperi- 
ments  in  varieties  of  grain,  didercut  kinds  of  seed,  different  depths  and 
diatancea  of  planting,  and  the  like,  might  be  roughly  tried.  Sevenl 
crops  of  other  kinds  ought  to  bo  tried  in  Bmall  amount — snch  as  field 
peas  and  beans,  rutabagas,  carrots,  parsnips,  sugar  beets,  flax,  hemf^ 
broom  corn,  bops,  mustard,  etc. 

VI.  The  collection  of  statistics,  and  their  exposition  by  m»j«, 
tables,  etc.,  is  desirable.  In  this  connection  I  would  call  attention  ta 
the  maps  of  Mr.  Fred.  P.  Wines,  Secretary  Board  of  Public  Chariliei, 
exhibiting  the  com  and  wheat  crop  of  1870,  in  this  State,  the  denatj 
of  population,  etc.,  as  affording  some  valuable  hints. 

In  our  last  annual  report  I  called  the  attention  of  the  Governor  ud 
of  the  General  Assembly  to  some  of  the  above  points,  and,  as  we  no» 
have  a  partial  appropriation,  I  hope  that  we  may  be  placed  in  ladi 
condition  as  to  go  on  and  do  more  than  we  have  yet  done  in  obsem- 
tioo,  experimentation  and  &Va.^Atl\^l». 


Dr.  J.  M.  Gregory  presented  a  report  of  the  Professor  of  Mechanics, 
3.  yf.  Robinson,  asking  for  an  appropriation  to  begin  the  constmction 
vt  necessary  machinery  for  the  mechanical  shops. 

On  motion  of  Mr.  E.  Oobb,  |2,000  were  assigned  for  the  purpose  , 
tfbresaid,  and  the  Kegent  and  Mr.  J.  M.  Pearson  appointed  a  commit- 
ee  to  expend  these  fnnds. 

A  committee,  consisting  of  the  Begent  and  Messrs.  Pearson  and  Gol- 
ra,  was  instructed  to  determine  upon  a  compensation,  to  be  paid  by 
he  contractor,  Mr.  E.  Gehlman,  for  the  use  of  working  room  in  the 
>reeent  mechanical  shop,  and  such  machinery  thereof  as  he  may  desire 
o  use,  and  can  be  spared. 

The  Kegent  and  the  chairman  of  building  committee  were  author- 
Kod  to  have  such  repairs  and  alterations  done  in  the  present  University 
3ailding,  as  they  may  deem  necessary,  not  to  exceed  the  appropria- 
ion  of  $1,000  made  by  the  Board. 

The  Regent  was  further  authorized  to  allow  the  use  of  rooms  in 
[Tniversity  to  such  students  as  may  be  employed  here,  and  descrying 
tnch  favor. 

On  motion  of  Mr.  Pearson,  it  was — 

Jistdvtd^  That  the  Committee  on  Contracts  be  instructed  to  prepare  a  proper  form  for  the 
yills  for  the  contractor  on  the  buildings,  and  that  some  of  these  bills  be  sent  in  blank  to  the 
nembers  of  the  Board  of  Trustees  to  secure  the  necessary  number  of  signatures,  so  that  when 
he  signatures  of  the  Executive  Committee  be  added,  the  bills  maj  conform  to  the  law  of  ap- 
propriation for  these  buildings. 

It  was  moved  and  carried  that  Dr.  M.  Miles  be  employed  as  Pro- 
fessor of  Agriculture ;  that  he  give  his  services  through  the  winter 
term,  and  receive  a  salary  of  $1,000. 

The  statement  of  Bookkeeper  of  expenditures  was  then  read  and  ap- 
proved,  a  number  of  bills  presented  for  payment  were  audited  and 
Ejlowed,  and  a  contingent  fund  of  $75  for  defraying  petty  expenses 
was  placed  in  the  hands  of  the  Bookkeeper. 

It  was  ordered  that  the  balance  of  salaries  for  the  academic  year  be 
|>aid. 

The  committee  appointed  to  report  on  employment  of  Dr.  H.  J. 
IDetmers,  recommended  the  following  resolution,  which  was  adopted : 

JUsolv$(it  That  Dr.  H.  J.  Detmers  be  employed  to  give  a  course  of  instruction  in  Yeterinarj 
aeience  during  the  winter  term  of  the  college  year;  said  instruction  to  comprehend  the  dis- 
of  domestic  animals,  and  the  care  and  medical  treatment  of  same,  and  the  holding  oi  a 
clinic  for  the  illustration  of  such  treatment. 
JiMolvedf  That  there  be  appropriated  the  sum  of  $600  as  compensation  for  such  serrioet 

It  was  moved  and  seconded  that  $120  be  allowed  for  the  %^T^\fi»^  ^\ 
IProf.  D.  0.  Taft,  teaching  geologj  during  the  ^^tVu^  letxcL^VKW 

Carried. 


J.  n.  Pictrell,  Esq.,  of  Harriatowa,  presented  to  the  TJiuTtw:! 
farm,  two  pigs — pure  Berksliire  breed. 

Mr.  Goltra  moved  that  the  gift  be  accepted,  and  the  tbanks  of  thii 
Committee  be  extended  to  the  geoeroue  giver. 

Carried. 

The  Secretary  was  instrncted  to  express  tlie  thanks  of  the  Commilttt 
in^half  of  the  University,  to  Mesars.  Fenuer  &  Call,  of  Urbu^ 
m.,  fur  Ihe  donation  of  ouo  superior  Trench  plow,  patented  by  Ur.K 
K-Fenncr. 

The  Committee  on  contracts  of  Buildings  was  alBo   aathoriiedB 
temporarily  employ  a  Superintendent  of  Buildings,  if  necessary, 
the  next  meeting  of  lliis  Committee, 

On  motion  of  Judge  Lawrence,  it  was  voted  that  the  whole  muia 
in  reference  to  parchaaes  fur  the  library  and  chemical  apparatiu,l( 
referred  to  the  Regent,  with  power  to  act, 

The  Regent  was  further  ijistructed  to  buy  a  pair  of  blooded  pi 
XTniversity  farm. 

The  Committee  then  adjourned  to  meet  again  at  the  call  of  the  B» 
gent, — ^-— ^^ 


FRIDAY,  JULY  14,  1971. 

The  Committee  convened  at  the  Regent's  office,  atlO  o'clock,  A,! 
Dr.  Gregory  in  the  chair. 

Present — Messrs.  Cohb,  Cnnningham,  Lawrence,  Pickrell  and  tl* 
Begent, 

The  reading  of  the  minutes  of  last  meeting  was  dispensed  wilL 

hkoent's  ekpoet. 
To  Oie  Eiecutivd  Committee  : 

Gentlemen  :^Sinc9  your  last  meeting,  the  contracts  withMr.E 
Gehlman  for  the  erection  of  the  new  mechanic  shops  and  new  UniTsr 
sity  Building  have  been  ma'ie  in  dne  form,  according  to  yonriastnifr 
tions  ;  and  the  work  on  these  buildings  has  already  begun  with  gnii 
vigor.  Mr.  Gehlman's  accounts  for  work  and  materials  to  date,»ill 
be  laid  before  you.  As  these  accounts  must  be  signed  by  a  majorilj 
of  the  Trustees  before  any  money  can  be  drawn  on  them  from  the  St»K 

appropriation,  they  'siW  iieei  \\i&  ^\^i.\a.v%itiis,  (if  the  Execative  Coalmi^ 

tee,  and  at  least  eiglit  o\.\i6i  1iu%i.eies^ 
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The  Committee  cbarged  with  the  choice  of  a  Superintendent  of 
tnilding,  have  employed,  temporarily,  Col.  Shattuck.  Under  hia  di« 
ections  the  excavations,  not  provided  for  by  the  contract,  have  been 
lade ;  and  two  wells  have  been  sank  for  the  Mechanic  Hall,  and  two 
or  the  new  University  Building. 

The  Agricultural  experiments  are  going  forward  under  the  charge  of 
Ion.  W.  C.  Flagg.  The  general  work  on  the  farms  and  Horticultural 
grounds  is  more  satisfactory  in  character  that  in  any  former  year,  and 
be  condition  of  these  departments  is  steadily  improving.  The  mar 
liine  shop  has  been  provided  with  some  new  and  valuable  machinery, 
jid  the  patterns  are  in  preparation  for  a  new  steam  engine,  of  sixteeu 
Lorse  power,  for  the  new  Mechanical  Building. 

Changes  and  improvements  are  in  progress  in  the  University  Build- 
Dg,  to  fit  it  for  the  largely  increasing  numbers  of  students.  Every 
com  was  bespoken  for  the  next  year,  before  the  close  of  the  past  term, 
jid  seventeen  names  were  left  on  file  of  students  for  whom  no  rooma 
«mained.  The  applications  now  daily  coming  to  hand,  make  it  evi« 
lent  that  something  will  need  to  be  done  to  meet^the  demand  for  rooms 
he  coming  year.  Doubtless,  some.hing^will  be  done  by  private  enter- 
>Tise,  and  already  there  are  parties  proposing  to  erect  cottages  for  the 
K^cupancy  of  the  students.  Should  they  fail,  then  it  may  bQ  necessary 
or  the  University  to  carry  out  the  plans  heretofore  proposed  for  the 
Taction  of  a  group  of  cottages. 

In  the  new  arrangements,  provision*  is  to  be  made  for  the  greater 
convenience  of  female  student3,  of  whom  a  much  larger  attendance  is 
expected  next  year.  Having  decided  to  attempt  the  education  of 
roung  women  at  the  University,  it  is  due  that  every  practicable  pro- 
rision  shall  be  made  to  afford  them  the  highest  facilities  for  such  edu- 
cation as  they  may  need.  Having  this  in  mind,  I  recently  visited  the 
Jchool  of  Design  at  the  Cooper  Institute,  in  New  York  city,  to  ascer- 
ain  how  far  its  plans  are  adapted  to  the  University.  In  the  selection. 
)f  additional  teachers — especially  the  teacher  of  drawing — the  wants  of 
>iir  female  students  should  be  held  in  view. 

In  accordance  with  your  vote,  the  annual  circular  has  been  issued, 
tnd  20,000  of  the  same,  in  paper  form,  are  now  being  distiibuted 
hrough  the  State. 

I  herewith  present  the  Bookkeeper's  statement,  and  the  accounts  to 

>a  audited. 

J.M.QREaOEX, 
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The  report  of  the  "Bookkeeper,  containing  statement  of  expendituw, 
sbBtract  of  voncbere  and  collections,  was  then  read,  and  bills  presealed 
for  payment  were  audited  and  allowed. 

Judge  J.  O.  Cunningham  offered  the  following  resolution,  wliid 
was  adopted : 

Rnol«fd,  That  Ur.  E.  Geblman  be  pmoitted  lo  aw  eo  nucb  of  the  clay  on  tlie  «Mt  iA 
tff  the  siM  of  tha  new  Uuivoraiij  BuUiliag,  for  maluog  brii'k,  u  he  maj  require,  prortWli 
replnce  tbe  ulsj  thus  used,  b;  soil,  to  the  required  grade;  and  provided,  further,  thu  Ihiev 
fVue  soil  bu  remuvcd  to  the  east  side  of  the  buildimg,  and  that  at)  rubbish  be  remoTed  iauBsli 
ttelj  upon  the  buraing  of  the  brick. 

Oh  motion  of  Mr.  E.  Cobb,  vonebers  were  drawn  and  signed  by  tie 
Committee  for  the  following  amounts: 
B.  Gciiimiiii,  ou  c<rnifi»(a  of  Superioteadcnt  J,  M.  Tan  Osdel,  for  material,  etc, 

for  Hechaaic  Hall |<,StlK 

For  matarial,  etc.,  for  DDiiereitj  Building 101 M 

Dr.  Gregoiy,  eipeosoa  for  plana,  eta ■■■■>.,,...........,.,..,  ntl 

S.  W.  Shattuch.  eicaiation  wells  for  UaiTersiir  Building ItlH 

B.  W.  Shattuck,  eicaiatlon  wells  Tor  Ueohinic  Hall MIX 

0.  L.  Rice  &  Co.,  machinery  for  shops ,,,.     l,mii 

J.  W.  BuDD,  State  appropriation (,000 M 

The  Oommittee  on  employing  a  Superintendent,  reported  thatllMj 
had  temporarily  employed  Frof.  8.  W.  Shattnck  to  act,  nnder  instnu' 
tiona  of  Mr.  J.  M,  Van  Osdei,  the  Architect. 

The  report  was  approved,  and  Prof.  S.  W.  Shattuck  continued  it 
local  Superintendent  of  the  building  in  progress  of  erection. 

On  motion  of  Mr.  J.  H.  Fickrell,  the  Committee  adjourned  tomed 
again  on  Wednesday,  August  3,  1871,  at  3  o'clock,  P.  M. 


WEDNESDAY,  AUGUST  2,  1871. 


Tho  Committee  met  at  3  o'clock,  P.  M,,  in  the  Regent's  office. 

Present— Messrs.  Brown,  Cobb,  Cunningham,  Goltra,  Fickrell  an4 
the  Regent. 

The  reading  of  the  minutes  of  last  meeting  wai  dispensed  with. 

The  report  of  the  Bookkeeper,  bia  statement  of  expenditures  to  dltB, 
and  of  coilectiona,  were  read  and  approved. 

The  bills  presented  for  payment  were  then  taken  np,  audited  and 
aUowed. 

The  Comraittea  took  arcc&&ft\SiT.'aQ"?.'\^ 


18T 

'  .  • 

The  Oommittee  re-assembled  at  7:80  P.  H. 

Dr.  Gregory  and  Judge  Cnnningliam  were  appointed  a  comniitt0e, 
with  power  to  act,  to  have  lightning  rods  put  on  the  bams  and  hoos^ 
cm  Horticultural  grounds. 

The  Kegent  was  authorized  to  employ  the  following  assistants  and 
teachers :  Mr.  K.  B.  Warder,  assistant  in  Chemical  Department,  at  a 
salary  of  $1,000  per  annum. 

Mr.  I.  D.  Foulon,  as  teacher  of  French,  and  general  assistant,  at  4 
salary  of  $75  per  month,  for  ten  months.  A  private  Secretary  at  a 
salary  of  $50  per  month. 

The  Eegent  reported  the  progress  of  negotiations  to  obtain  a  compe  *- 
tent  drawing  teacher,  and  was  authorized  to  employ  the  candidate 
named  at  a  salary  of  $1,000  per  annum.  > 

It  was  voted  that  there  be  employed  a  competent  assistant  Professor 
[>f  Civil  Engineering,  at  a  salary  not  exceeding  $1,600. 

The  Faculty  were  authorized  to  change  the  course  of  Yeterinary  leo- 
tnres  from  the  winter  to  the  fall  term,  if  found  desirable. 

A  hard  wood  floor  was  ordered  to  be  laid  in  the  main  hall  and  corn- 
dors  of  the  first  story. 

On  motion,  permission  was  given  to  the  Farm  Superintendent  to  sell 
the  old  hay  press,  and  dispose  of  implements  worn  out  or  not  desira- 
ble— excepting  those  that  were  donated  to  the  University. 

It  was  moved  and  carried  that  the  Eegent  be  directed  to  have  the 
garden  bam  moved,  and  fitted  up  in  rooms  for  students. 

The  Regent  was  also  authorized  to  have  students'  rooms  fitted  up  in 
the  Agricultural  Museum,  if  it  should  become  necessary. 

Voted  to  purchase  scales  required  for  Experimental  farm. 

The  purchase  of  thirty  tons  of  hard  coal,  and  one  hundred  tons  of 
niinois  coal,  for  winter  storage,  was  approved. 

On  motion  of  Judge  A.  M.  Brown,  it  was 

jResolved,  That  the  Regent  and  chairman  of  the  A.grioultural  Committee  be  authorized  to 
^urcha^e  a  male  and  female  of  the  Hereford  cattle,  mentioned  in  a  recent  letter  from  Dr.  Miles 
;o  the  Regent;  and  that  they  are  also  authorized  to  purchase  such  indiyidu&ls  as  they  may 
Seem  necessary  of  other  breeds  of  cattle  or  other  stock,  proyided  that  such  expenditures  shaU 
20t  exceed  the  sum  of  $8,500. 

The  making  of  the  necessary  settees,  library  cases,  desks  for  Ohemi- 
^l  Laboratory,  and  purchase  of  matting  for  library,  was  referred  to  the 
iegent,  with  power  to  act. 

On  Mr.  Cobb's  motion,  the  Eegent  and  Judge  Cunningham  were 
feiade  a  committee  to  purchase  a  bell,  weighing  «X»\q«jbX»\^^  ^\)sA%^ 
or  the  new  Vniversitjr  Building. 

—11 


The  following  preamble  and  reeolntion  of  Judge  J.  O.  CnaDiii^iin 
were  adopted : 

Wheuib  it  ii  repreBenled  Ihat  Ihe  Architect  of  the  new  Unlrcrsitj  Buildiag  recommeiA 
Ibc  use  oriroD  odIudids  under  tbo  llixir  of  the  chap«l  m  the  BoulbEost  wiog;  iherefon. 

Rcsotvtd.  That  the  contractor  for  cwnstructioD  of  nud  building  be  r«qu»i>ted  to  put  in  lai 
MlurnnB.  In  tiea  of  the  briok  picrt,  provided  that  the  sixe  uid  ehspe  of  anch  Iron  coiuou  ^ 
ipprored  by  the  Architect. 

The  following  billa  on  new  bnilding  were  then  approved,  and  vondi- 
«rs  drawn  and  eigoed  for  the  same : 

I.  Oeblmui,  main  building,  inatorial  and  irork .,  fS,4S9  II 

X.  Oeblm&n,  Uechuaic  and  Uilitar;  Qatl.  sune 6,MlM 

0.  W.  Siiattuclc,  aunuiiuy  of  biila  for  wells,  brick  for  eame,  gnuJing,  luperintpudiiig 

enTiceB,ete til  M 

The  Committee  then  adjonmed  to  meet  again  on  "Wedoeeday,  tlie 
80th  of  Anguet,  18T1,  at  i  o'clock,  P.  M. 

J.  M.  GREGORT, 

E.  Bktdhr, 

JittonSng  Sicrttary, 


COURSE  OF  AGRICULTURAL  LECTURES  AND  DISCUSSIONS. 


Agricultural  lectures  and  discussions  were  held  at  the  University, 
January  9th  to  20th,  1871 ;  at  Springfield  (evening  meetings),  Jan* 
nary  13th  to  18th ;  at  Pekin,  January  SSd  to  26th ;  and  at  South  Pass, 
Feb.  6th  to  9th. 

A  few  of  the  lectures  delivered,  that  seemed,  from  the  nature  of  the 
topics  discussed,  to  be  of  special  interest,  are  subjoined. 

The  programme  of  lectures  was  as  follows : 

AGRICULTURAL  LECTURES  AND  DISCUSSIONS  AT  THE  UNIVER8ITT. 

The  Third  Annual  Course  of  Agricultural  Lectures  and  Discussions  wiU  begin  at  th«  Uni- 
versity, in  Urbana,  Champaign  County,  on  Monday,  January  9th,  1871,  and  continue  two  irseks; 
five  days  of  each  weeic,  and  with  three  sessions  in  each  day. 

The  attendance  of  all  persons  interested,  and  especially  of  the  young  Farmers  of  niinois,  is 
cordially  invited,  for  the  purpose  of  discussing  the  best  methods  of  agriculture,  and  the  crops 
and  animal  products  of  the  West.  No  charge  is  made  for  attendance.  The  University  pro*- 
vides  a  liall,  properly  warmed  and  lighted,  and  pays  the  expenses  of  the  gentlemen  who  have 
consented  to  open  the  discussions.  Each  lecture,  address,  and  talk,  will  be  followed  by  a  dis- 
cussion of  the  same  topic,  in  which  all  are  invited  to  participate. 

Good  boarding  places  can  be  had,  convenient  and  at  reasonable  rates.    Railroad  campaniMl 
wiU  be  solicited  to  return  persons  in  attendance  at  reduced  rates. 

J.  M.  GREGORY, 
W.  C.  FLAGG,  £4ffini  of  ths  UnUnnify. 

Corresponding  8teretary  Board  of  IVutiets, 

ORDER    OF   BUSINSaa, 

MoiTDAT,  January  9th— 2^.  M.,  Dr.  E.  S.  Hull,  Horticulture;  7  P.  H.,  Dr.  J.  M.  Gregoiyy 
Place  of  Agriculture  in  Political  Economy. 

T(7E80AT,  January  10th— 9  A  M.,  Dr.  IL  Miles,  History.of  Agriculture;  %  P.  M,,  Dr.  ]B.  8. 
Hull,  Horticulture;  7  P.  M.,  Professor  J.  B.  Turner,  Climate  and  our  Climatological  and  Agri- 
cultural Wants. 

WxDKESDAT,  January  Uth— 9  A  M.,  Dr.  M.  Miles,  Relations  of  Science  and  Agricultore; 
H  P.  M.,  Dr.  £.  S.  Hull,  Horticulture;  7  P.  M.,  Parker  Earle,  of  South  Pass,  Peanu 

Thubsdat,  January  12th— 2  P.  M.,  Dr.  H.  Miles,  Tendendea  ol'PVju'ftw  ^wrm:Ya%\  '^^ 
Dr.  S.  S.  Hu4  Horticaltwre;  7  P.  U.,  Dr.  Wm.  LeBicon,  EUJtAl^VmoV^S^^^^^^^^ 


Funir,  Juuary  ISth— 3  A.  H.,  Dr.  H.  Hiles,  Priadplea  of  Mixed  HuBbaadij;  1P.1L, 
Dr.  E.  S.  Hull,  Honioulturo-,  7  F-  H.,  Pi«reaMir  S.  W.  llobiiiftou,  Work  and  Force  udi^ 
Practical  Applic&tion. 

MoNDiT,  Jiuiunrj  IStb— 9  A.  M,,  Dr.  M.  Miles,  Rotation  of  Crop*;  3  P.  M.,  Dr.  EL  E.  Hsij. 
Hortkullure;  7  P.  M.,  Prof.  A.  P,  S,  Stuart,  Agricultural  Cbembtrj. 

TiJiBiiiT,  JBnu»i7  nth— S  A.  M.,  Dp.  M.  Mile*,  Rolntion  of  Crops;  2  P,  M.,  Dr.  K  Sflil, 
Horticulture. 

WcDsiaiuT,  Januuy  18th — e  A.  M.,  Dr.  H.  Miles,  Rotation  of  Crops;  S  P.  IL,  Dt.  1.1 
Hull,  Hortionltnre. 

THOBaniT,  JaDuai7  letb— S  A.  U.,  Dr.  H.  Mites,  MaoareH;  SP.  H.,  Dr.  E.  S.  Hall,  fionW- 

Fbuiit.  Jaonary  aoth— 9  A.  M.,  Dr.  M.  Miloi,  Manures;  i  P.  M,,  Dt.  E.  a  Hull,  Hofti 

turo;  7  P.  M.,  S.  T.  Biirrill,  Flowerless  FlanH. 

NoTi. — In  aitditioD  to  his  lecturea  given  in  the  above  course,  Dr.  Hilea  will  delinr  la 
-  the  itudenta  of  the  Uuiveriity,  sbout  tvenCf  otber  lectures  upon  Agricultural  topics,  nal 
'  iboat  (birtj  in  all,  coTcring  Ihi  whole  ground  of  field  culture,  domeetio  auuDala,  msiiBiei.rit 

The  irhole  of  thil  longer  course  vould  be  highl;  desirable  to  an;  fanner,  and  ia  slioogif » 

oommendod  to  foung  farmers  irho  can  nfibrd  to  spcnil  a  munlJi  at  the  Untvenl^.    Afatr 

"iQcideDtaU,"  amouating  to  92  SO,  it  tbe  onlj  charge. 

AT  arniNGFIELD. 

It  is  proposed  to  hnid  a  short  series  ofeveuing  meetings  at  SjjringSsId,  under  the  jalrnn- 
tpicaa  of  the  Illinois  State  Agricultural  Socielj  anJ  of  the  InduBltial  UniTersity,  during  Ik 
■^lion  of  the  Executive  Committee  of  the  Agricultuial  Society  and  of  Lhe  General  Ahbe^, 
amy  of  wboae  members  are  iarmers,  or  otbers  iutereal«d  In  agricultural  progreM. 

The  folioHing  gentlemen  bave  couEcuted  to  be  prciteut  aud  address  the  meeting,  on  (i* 


Thtiriday  Evening,  January  12, 
Dr.  Haaly  Uilec,  Professor  of  Agriculture  in  the  Michigan  Agricultural  College,  will  inEire 
on  Agricultural  Education,  aud  £xperimeuial  Stations. 

Friday  Evtning,  January  13. 
Dr.  P..  S.  Hull,  Horticultural  Lecturer  in  the  Industrial  CniTOrsity,  will  dellter  on  sJdW 
upon  Hortieuttare. 

Monday  Evening,  January  16. 
ProC  J.  B.  Turner,  of  ■FoekaooTillc,  will  lecture  on  Climatologj',  and  our  CUmatolopnl 
and  Agricultural  Wants, 


Tiieiday  Evening,  January  17. 
Prof.  J.  B.  Turner  vill  lecture  in  the  ci 


Wedtittday  EveTiing,  January  18. 
Dr.  J.  M,  Gregory,  Regent  of  tbe  Industrial  Universicj,  will  lecture  on  the  Political  San^ 
mj  of  Agriculture, 

AT  PEKIN. 
Tbe  following  scries  ot  trpc  leWurea  at\d  discusaions,  on  Agricultural  topics,  will  Iw  W 
under  the  Buspiceaof  tliel\V\noiB\tvi.\uaW\».\^\i\"i«'6W.1-   Tta  ^MWiMt  of  Tazewsll  aods^ioif- 
lufi  counties  are  covdiolls  ta'ttei  \a  \»  ^I'sen'i,  vni  »*iu.^ta  ^iift  *&.*Ksa»ma.\ 


141 

Monday t  Jawuary  88. 

2  P.  M. — ^An  Introduotoiy  Addreu,  by  Lemuel  Allen,  Esq.;  Dndnage  and  Irrigation,  a  leo- 
tore  by  Prof.  S,  W.  Shattack,  of  the  Industrial  University. 

7  P.  M. — The  Political  Economy  of  Agriculture,  by  Dr.  J.  K.  Gregory,  Regent  of  the  Uni- 
versity. 

Tuesday  y  January  24. 

9  A.  M.— Dr.  E.  S.  Hull,  on  Horticulture. 
2  P.  M.— Dr.  E.  &  Hull,  on  Horticulture. 

7  P.  M. — Dr.  Manly  Miles,  Professor  of  Agriculture,  Michigan  Agricultural  College,  on 
X^inciples  of  Mixed  Husbandry. 

WedTieiday,  January  25. 

9  A.  M. — Dr.  Miles,  on  Rotation  of  Crops. 
2  P.  M. — ^Dr.  Miles,  on  Manures. 

1  P.  M.— Prof.  A.  P.  S.  Stuart^  of  the  Induatrial  UnlTersity,  on  Agricnltural  ChemiMiy. 

Thursday  t  January  SM. 

9  A.  M. — B.  S.  Pret^yman,  Esq.,  on  Cultivation  and  Husbandry  of  the  Cereals. 

2  P.  M. — ^Prof.  W.  M.  Baker,  of  the  Industrial  University,  on  Ancient  Agriculture. 

Each  lecture,  address  or  talk,  will  be  followed  by  a  discussion  of  the  topics  embraced  therein. 

AT  GOBDEK  OR  SOUTH  PASS— Fbkx. 

Under  the  auspices  of  the  Industrial  University,  the  following  lectures  or  addresses,  •aoh 
to  be  followed  by  a  discussion  on  the  topics  embraced  therein,  will  be  held  at  Cobden,  Feb- 
ruary 6th  to  9th,  1871: 

Monday,  February  6« 

2  P.  M.— Prof.  T.  J.  Burrill,  of  the  University,  will  lecture  on  Flowerless  Plants,  including 
the  Fungi. 

7  P.  M. — Dr.  J.  M.  Gregoiy,  Regent  of  the  University,  will  lecture  on  the  Political  Economy 
of  Agviculture. 

Tuuday,  February  7. 

9  A.  M. — Dr.  Wm.  LeBaron,  State  Entomologist,  on  Entomology. 
2  P.  M.— Dr.  E.  S.  Hull,  on  Horticulture. 
7  P.  M.— Dr.  £.  S.  Hull,  on  Horticulture. 

Wednesday t  Fsbruary  8. 

9  A.  M. — Dr.  Manly  Miles,  Professor  of  Agriculture  in  the  Michigan  Agricultural  College, 
will  lecture  on  the  Principles  of  Mixed  Husbandry. 

2  P.  M. — Dr.  Miles,  on  Manures. 

7  P.  M.— Judge  A.  M.  Brown,  of  Villa  Rkige,  one  of  the  Trustees  of  the  University,  will 
grve  an  address. 

Ihursday,  February  9* 
9  A.  M,— Pro!  A.  P.  8  Stuart,  of  the  University,  will  lecture  on  Agricultural  Chemlstiy. 


A  DISOOUESE  ON  CLIMATE. 

BY   PROFESSOR  J.  B.  TURSER,  OF  JACKSOSVIl-LB. 


ibout  three  o'tlotll' 


EXPLANATION   1 
I.    Tbe  Ueridiannl    or  diarn 
globe  etery  twenty-four  hours,  v 
the  nftemooD,  at  riglil  an;;le9  to  the  cqiiiitor. 

The  Gquacorial,  or  anmtal  lint,  or  belt  or  zone,  of  muinnm  htM,  oa  ihe  oonlnrj,  not' 
from  north  to  south  betveen  the  tropics  parallel  with  tbe  equator,  tdTBDciag  tad  n 
the  sun,  a,ai   the  returning   aeasona  of  each  year.     The  point,   or  area,  or  focus,  cd*  gi 
heat  OD  the  globe  is  n}iere  these  two  lines  inl«reect,  aa  at  O  O  O,  which  point  of  coa 
Tolvea  around  tbe  globe  ever;  tweutj-four  hours,  and  teodi  to  dnw  all  ths  great  anria 
currents  after  it,  and  to  deliect  all  tbe  other  currents  toward  it.     Tbe  upper  return  cunc 
air,  iDcludiDg  what  are  called  Ote  counier  iToAc  vi\nd>,iii(!i«  \a.  directly  the  opposite  di 
to  tbe  surface  evurents  (u  irLdlcated,  bj  'Ctie  u 
by  lucal  forces.     The  pcrpoViEtl  v 
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mudmnm  annual  and  diomal  beat,  with  Hs  maximum  foena  of  heat  at  its  center,  ia  the  nat- 
mral  and  necessary  cause  of  the  deflection  of  the  trade-winds  toward  the  west,  and  the  upper 
return  currents  toward  the  east,  so  generally,  however  foolishly,  attributed  to  the  varying  ve-  • 
looities  of  different  parallels  of  latitude — as  any  one  can  see  from  a  moment's  reflection. 
For  it  is  plain  that  the  vone  or  belt  of  maximum  heat  or  wind-power  on  the  earth's  surfkce  ia 
not  a  single  belt,  encircling  it  from  east  to  west  near  the  equator,  as  is  commonly  represented, 
but  a  cross  of  belts,  the  one  running  east  and  west  with  its  annual  slides,  the  other  at  rignt 
angles  to  it,  with  its  diurnal  rotation  and  focus  of  maximum  heat  ever  attending  it  It  may 
be,  to  some,  an  interesting  coincidence,  that  our  natural  sun,  at  the  maximum  of  his  efftil- 
gence  and  power,  exerts  his  paramount  influence  on  our  globe  through  a  fbrm  of  a  cross,  and 
not,  as  scientists  have  taught  us,  through  one  continuous  mathematical  line  or  belt  around  It^ 
An  adroit  devotee  to  analogies,  pr  correspondences,  could  write  a  whole  ship-load  of  books  on 
this  simple  fact,  not  wholly  without  interest 

n.  When  the  sun  is  over  the  equator,  and  the  days  and  nights  are  equal,  ihe  cryuscti/gr 
Rm,  as  it  has  been  called,  or  line  of  daylight,  is  parallel  with  the  meridianal  Une  of  maxi- 
mum heat,  (iu  B.);  and  the  point  or  forces  of  greatest  heat  (O)  will  revolve  on  the  equator. 
But  when  the  days  are  longest,  and  the  sun  is  over  the  tropic  of  Cancer,  this  line  of  daylight 
will  be  £.  F. ;  which  line  will  bound  the  hottest  hemisphere  of  the  globe,  toward  which  all 
great  air  currents  must  tend  £.  A.  C.  F. ;  being  deflected  toward  a  line  at  right  angles  with 
the  line  E.  F.  This  of  course  strengthens  the  tendency  to  our  south  and  southwest  winds  in 
Bummer;  for  precisely  the  opposite  reason,  when  in  our  shortest  days  in  winter,  the  sun  is 
over  the  tropic  or  calms  of  Capricorn,  and  this  crepuscular  line  has  swung  around  to  C.  D., 
and  C.  F.  B.  D.  becomes  in  turn  the  hottest  hemisphere  of  the  globe,  all  our  winds  tend 
more  strongly  to  blow  from  the  northwest  toward  the  line  C.  D. — ^while  our  prevalent  west 
winds,  in  March  and  September,  are  also  measurably  owing  to  this  very  obvious  and  simpla 
course,  as  this  line  is  then  due  north  and  south,  or  at  A.  B.  These  are  the  principal  well- 
known  primal  causes,  which  determine  the  perpetual  flow  and  reflow  of  the  great  idr-currents, 
and  the  peculiar  climate  of  our  globe.  In  a  single  word  it  is  the  power  of  the  sun ;  and  what 
a  mighty  powQr  that  is;  and  yet  how  gently,  and  quietly,  and  silently  it  works,  through  all  its 
infinitely  varied  rounds  and  tasks!  The  means  are  as  simple  as  the  ends  are  various  and  in- 
finite. Doubtless  other  local  and  modifying  causes  are  as  endless  as  they  are  varied;  bat 
here,  alone,  we  find  the  great  primal  moving  cause  of  all  we  behold  ia  these  incessant  changes 
of  seasons  and  years. 

DI800T7BSE. 

It  will  be  my  object,  in  this  discourse,  to  giye  the  present  impressions 
which  all  my  previous  readings  and  reflections  have  made  on  my  own 
mind,  in  regard  to  climate,  without  intending  to  cite  at  length  the  proofs 
of  their  correctness,  nor  indeed  to  affirm  it  at  each  and  all  points  in 
question. 

Everybody  knows  that  we  are  at  present  in  no  sort  of  condition  to 
present  a  science  of  meteorology,  and  may  not  be  for  five  hundred  years 
to  come;  and  the  best  way  perhaps  to  help  it  along  is  for  each  one  to 
state  frankly  his  own  impressions,  a  free-will  oflEering  to  the  common 
stock. 

For  the  sake  of  brevity  and  directness,  I  shall,  without  \xv\»in!&cl%\5^ 
dogmatise,  give  my  discourse  wholly  the  dogm«!dcfcnrai^wA\^^'^^'^»^ 


for  whiit  it  may  seem  to  each  one  to  be  worth.  I  found  myself  neeo- 
sitated  to  give  some  general  view  of  the  whole  subject,  in  order  to  gtt 
any  one  of  its  parta  into  its  true  relations,  and  to  lift  our  minds,  if  p* 
Bible,  out  of  those  miserable  ruts  of  mere  authority,  which,  if  apposiB 
to  anythingon  earth,  sorely  has  no  place  in  any  mere  physical  inquirj. 
Telling  you  what  I  think,  may  possibly  aid  you  in  finding  the  asm 
great  laws  and  facte  in  nature  I  fain  would  describe  ;  but  if  not,  mj 
vords  are  of  no  more  consequence  to  you  than  the  chirping  of  a  gran- 
hopper. 

"Were  the  whole  solid  body  of  the  earth  made  up  of  one  bomoK«ofr 
ODB  material,  and  were  its  surface  covered  on  all  sides  to  an  equal  depii 
h  with  water,  there  can  be  scarce  a  doubt  that  all  the  currents,  both  of 
the  ocean  and  of  the  air,  the  distribution  of  heat  and  cold,  of  eunaliiM 
and  rain,  at  the  same  latitudes  and  in  the  same  seasons  of  the  ycv, 
would  be  as  unifonn  as  the  return  of  the  seasons,  or  as  the  rising  and 
Botting  of  the  sun,  or  its  advance  from  one  tropic  to  the  other — though 
probably  the  varied  position  of  the  moon,  or  of  the  other  planets,  would 
add  another  item  of  a  more  or  less  disturbing  force.  All,  or  nearly  all, 
our  present  irregularities  in  our  ocean  currents  and  air  currents,  and  de- 
pendent changes  of  heat  and  cold,  or  drought  or  rainfall,  are  dae  there- 
fore to  the  irregnlaritiea  of  the  earth's  structure  and  surface,  more  than 
to  all  other  causes  combined. 

The  soHd  parts  of  the  earth  are  composed  of  a  great  mnltitude  ot 
heterogeneous  or  diverse  materials,  diifering  very  widely  in  spedfie 
density  and  gravity  in  their  capacity  of  holding  or  attracting  water,  beat, 
electricity,  etc.,  while  only  parts  of  it  are  covered  with  water  of  very  no- 
equal  depth,  and  other  parts  spread  out  in  plains,  or  piled  up  into  moun- 
tains of  very  unequal  bight.  The  continents  land-lock  snd  interrupt  tiie 
regular  ocean  How  and  throw  immense  floods  of  warm  water  toward  ths 
poles,  wholly  revolutionizing  the  distribution  of  heat  and  cold,  under  the 
varying  law  of  these  currents,  while  the  icebergs  of  the  nothem  eeii 
are  perpetually  carting  millions  of  tons  of  solid  rocks,  sand  and  earth. 
from  the  nothern  polo  toward  the  equator,  in  some  cases,  as  in  tlifl 
banks  of  Newfoundland,  building  up  whole  new  continents  of  land  j 
under  our  present  seas. 

Such  is  also  the  present  shape  of  our  continents  that  nearly  all  the 
immense  debris  and  wash   from   the  action  of  water  or  frost,  in  oof    I 
Northern  Hemisphere,  by  the  course  of  our  rivers  toward  the  south,  or 
the  action  of  glaciers  and  icebergs  at  the  mouth  of  those  flowing  lo  the     ' 
north,combined  with  t\\eexi6\.\u^in]Vk^s.tt<iCottr  present  winds  and  oceu 
correntB — all  this  debria\a  a\,\aa\. 'bo'nia  ^■co\(i-&^it!ii.'yaws«isi;^^'Hpled     | 
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p,  so  to  speak,  toward  the  eqnator :  while  the  whole  Southern  Hemis- 
here  presents,  so  far  as  we  know,  absolutely  no  counterbalancing  series 
f  actions  or  of  forces. 

Do  our  extant  savans  really  believe  that  if  you  should  shovel  dirt,  even 
ith  a  teaspoon,  irom  the  fore  end  of  an  eveuly-balanced  cart  toward 
le  hind  end,  the  cart  would  at  last  inevitably  tip  up,  even  though  it 
light  take  millions  of  years,  if  the  rate  of  removal  was  slow  enough  t 
:*  BO,  it  is  just  as  inevitable,  under  present  well  known  conditions,  diat 
le  earth  must  have  an  insensible  revolution,  or  at  least  oscillation,  from 
>le  to ^ pole,  as  really  and  inevitably  as  it  has  a  more  rapid  daily  revo-. 
lion  from  east  to  west ;  and  that,  sooner  or  later,  this  inevitable  move- 
ent,  if  continued  in  the  same  direction,  would  produce  the  astrono- 
ical  change  of  bringing  the  pole  where  the  equator  now  is,  and  tbrow- 
g  the  equator  where  the  poles  are,  even  though  it  might  take  millions 
'  years  to  effect  the  change,  and  though  all  our  instruments  for  fixing 
titade  might  prove  quite  too  coarse  to  detect  any  change  since  they  be- 
,nie  known  to  man.  The  inevitable  results  of  this  constant  change  of 
IT  actual  equator  and  polar  line  are  quite  self-evident,  though  not,  se  far 

I  know,  anywhere  adverted  to.  The  polar  diameter  of  the  earth 
log  twenty-six  miles  shorter  than  the  equatorial  diameter,  should  this 
ange  of  poles  be  made  at  once,  it  would  whelm  each  pole  some  thirteen 
lies  under  the  seas,  while  the  strain  of  the  tremendous  centrifugal 
rce  at  the  equator,  on  the  solid  and  immovable  parts  of  the  globe, 
>nld  generate  new  forces  of  heat  and  electricity  all  round  and  near 
9  equator,  and  in  two  or  more  divergent  lines  toward  the  poles,  which 
>iild  either  generate  or  expand  and  explode  gasses,  and  produce 
rthquakes,  volcanoes,  etc.,  etc.,  enough  in  those  regions  to  blow  the 
rth  all  to  pieces,  and  force  it  to  resume  substantially  its  present  nor- 
a  shape,  under  its  new  conditions. 

But  dl  this  does  not  and  cannot  happen  at  once ;  hence  the  very 
me  phenomena  are  more  moderately  distributed  over  a  very  long 
ries — probably  of  millions — of  years.  But  they  are  all  actually  herCi 
id  daily  before  our  own  eyes,  if  we  will  but  open  our  eyes  to  see 
em. 

Of  course  the  watery  and  fluid  parts  of  the  earth,  that  lie  unconfined 
L  its  surface,  easily  readjust  and  conform  themselves  to  every  change 

it  progresses.    Hence  we  find  the  European  and  Greenland  sides  of 
e  globe  apparently  sinking,  as  it  is  said,  but  actually  rising  toward 
e  equator,  and  of  course  dipping  under  the  new  adjusted  seoA^^ 
lich   they  cannot  yet  conform.     All  hiBtory  lAio^^  «J^%o  ^«X*  ^^'^^ 
iropean  climates  have  been  growing  warmer  liroixi^^*^  ^«ftAfi«X.T^«o^^^\ 
—12 


Oiat  ie,  that  while  they  thus  dip  under  the  sea,  thoy  in  fact  rise  towird 
Oie  equator,  and  become  warmer,  and  relativdy  to  the  ocean  lower,  it 
one  and  the  same  time.  Coincident  with  this,  olher  jiarta  of  ihe  earth 
are  relatively  rising,  or  moving  toward  the  poles,  and  growing  coldu, 
Bt  one  and  the  eame  time  ;  while  all  WfU  know  that  all  parla  of  th* 
earth  show  that  they  have  sometime  been  beneath  the  seaa,  and 
probably  many  tlmee ;  and  all  the  regions  of  the  equator  and  lower  Ian- 
tudos  bear  still  the  marks  of  polar  glacier  or  avalanche  furrows  maJe 
while  they  were  nnder  or  near  the  poles  ;  and  all  parts  of  the  fripd 
zone  are  filled  with  the  remains  of  tropical  animals  and  vegelabU 
life,  that  were  produced  when  nearer  the  equator,  and  bnried 
there  nnder  the  incessant  earthquakes,  land-slides  and  other  catM- 
trophes  necessarily  perpetual  in  those  regions,  from  the  sintple  canie 
above  indicated,  and  there  preserved,  buried  perhaps  for  agea,  till 
again  disemboweled  in  their  changed  position  by  the  action  of  poUr 
frosts  and  the  new  sweep  of  polar  waters  and  seaa. 

These  evidences  of  the  action  of  the  seas,  over  even  the  highest  partt 
fii  the  continents,  are  so  universal  and  so  obvious  to  all  common-seiiK 
Ahservers,  that  no  writer  on  cosmogony,  sacred  or  profane,  has  beai 
iiuA  ^nopghto  wholly  overlook  them,  or  to  pass  them  by  without  hia  on 
account  of  a  flood,  or  some  other  cataslroplie  adequate,  in  his  view,  to 
account  for  the  facte  so  self-evident  and  open  to  all. 

But  now  we  also  find  the  great  sea  ilseif  is  giving  up  its  secret*,  if 
not  its  dead,  and  disclosing  the  fact  that  the  same  strataa  of  coal,  chalk, 
limestone,  eandatone,  etc.,  that  we  find  on  the  continents,  are  now  i> 
process  of  formation  beneath  its  depths,  preparatory  to  future  nph* 
Tals,  or  changes  in  position.  So  far  as  I  am  awaro,  the  constantly  n- 
ourrlng  fact  oi  volcanoa,  earthquakes,  and  violent  conTulsiong  neartbi 
equator,  and  formerly  along  Ihe  lines  converging  to  the  poles,  as  indi- 
cated by  the  extinct  volcanic  monntain  ranges  of  America,  and  theBiiU 
active  ones  on  the  other  side  of  the  earth,  through  the  Japan  Islaodii 
at  the  present  day,  and  other  facta  which  it  would  require  volumes  to 
recapitulate,  all  concur  in  supporting  tliJs  very  simple,  but  etill  potest 
theory  ;  so  that  we  have  afler  all  really  no  need  to  fill  good  old  mother 
earth  with  water,  or  fire,  or  wind,  as  if  we  would  throw  her  into  a  fit 
of  the  cholic,  or  alternate  fits  of  fever  and  ague;  or  explode  it  inW 
vapor  or  gas,  in  order  to  rationally  account  for  her  Tery  sober,  anii 
■teady,  and  uniforui,  and  perpetual  work,  done  before  our  own  eye»,ii 
much,  and  as  fast,  and  as  silently  and  effectnally  as  in  any  age  before 
ao  Jar  as  we  cai\  know.  MV  \l\a  facts  go  to  show  that  there  have  b«B 
numerous  aubmcrgaVa  or  i\i^Y*'^?,\'ft.  ravi  omN.  lA  'i\.'i-«\i,*£«,^Qf  the  verj 
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3il  on  whioh  we  Btand ;  and  if  present  laws  and  canses  continne  tc 
perate,  there  must  be  many  more  of  them;  so  that  when  Solomon  said 
iat  tliere  was  *^  nothing  newnnderthesnn,"  he  spoke  more  tmth  than 
robably  he  himself  was  aware  of. 

Bnt  I  am  at  present  interested  only  in  noting  the  tremendons  effect 
3ch  geological  and  astronomical  changes  mnst  have  on  the  local  cli- 
lates  of  oar  globe ;  patting  seas  where  continents  hare  been,  and 
iee  vena;  heaving  np  new  mountain  ranges  and  islands;  creating 
ew  deserts  or  fertilizing  old  ones ;  generating  new  volcanoes  or  local 
eats,  or  feeding  old  ones ;  and  all  from  a  primal  canse  as  easy,  simple 
nd  silent  as  the  revolving  of  a  grindstone,  or  of  the  action  of  gravity 
e^lf.  Where  onr  valley  will  be  a  million  years  hence,  how  near  to 
le  then  eqaator  or  poles,  or  how  deep  nnder  the  seas,  it  is  of  conrse 
npossible  to  predict ;  bat  that  we  shall  not  be  exactly  where  we  now 
re,  even  one  handred  years  hence,  is  as  mathematically  certain  as  it  is 
lat  the  laws  of  gravity  and  of  heat  and  force  will  continne  to  operatOi 
longh  however  slowly. 

We  can,  perhaps,  form  some  idea  of  the  heat  that  mnst  be  generated 

ear  the  eqaator  by  this  simple  disturbance  of  the  earth's  eqoilibriam, 

hen  we  reflect  with  what  force  a  revolving  grindstone  sometimes 

es  apart,  and  that  the  velocity  of  the  whole  surface  of  the  earth  near 

9  eqaator  is  some  twenty  times  faster  than  that  of  the  most  rapidly 

ming  locomotive  wheel;  and  that  all  this  interrupted  force,  by  the 

^  ot  conservation  of  force,  must  mn  into  heat,  on  the  lines  of  its 

atest  strain,  at  or  near  the  eqaator,  and  on  some  converging  line 

ard  the  poles.    The  general  effect  of  this,  on  local  climates  and 

iges  of  climate,  are  self-evident,  though  not  sufficiently  known,  as 

to  justify  detailed  predictions. 

a  paper  read  before  the  Natural  History  Society  of  niinois,  and 

shed  in  the  Transactions  of  our  State  Agricultural  Society,  I  had 

on  to  notice  the  effects  which  the  great  ^'avalanche  of  the  ocean,'' 

termed  it  for  want  of  a  better  name — ^has  on  the  climates  of  the 

I  wish  now  only  to  remark  that  it  is  selfevident  that  those 

which  affect  the  equilibrium  of  the  earth  about  its  poles,  must, 

the  same  extent,  affect  those  great  ocean  currents,  and  change 

fluence  on  all  climates. 

emporary  and  permanent  effects  of  spots  and  changes  on  the 
>f  the  sun,  on  the  climate  of  our  globe,  are  too  little  known  to 
tely  described  or  predicted  ;  though,  when  we  reflect  that  ul 
^r  revolution  of  the  sun's  spots  in  18&d)  a  «BAdL«ii%^^T«iR««^^^ 
*,  as  observed  by  two  astronomera,  vn&tsji^^  -yt^'Q^'^^^^'^^^ 
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rerenl  meteoric  etorm,  which  affected  all  the  eleotrometere  and  tele- 
[raphio  wtruB  tbrougliout  America,  Enrope,  Asia  and  AiiBtralia,  bd  far 
18  known,  wc  miiat  believe  that  ench  changes  in  the  source  of  oursolir 
igbt  and  heat  must  exert  a  great  influence  on  the  climates,  as  weii  » 
m  the  condition  of  health  or  disease  in  all  animal  or  vegetable  Ufa. 

Another  astronomical  cause  is  the  tidal  waves  raised  both  in  the 
wean  and  the  atmosphere,  through  the  infiuence  of  the  snn  and  tbe 
noon.  Prominent  among  these  is  that  peculiar  effect  observed  and 
lymbolically  described  hj  people  half  around  the  globe,  savage  and 
uvilized,  by  the  "horns  of  the  moon  being  np  or  down,"  or  the  "wet 
md  dry  moon,"  as  they  sometimes  term  it.  I  am  aware  that  some 
philosophers,  eoKtalled,  are  accastomed  to  deride  this,  and  all  other  ob- 
wrvations  of  the  unsophisticated  common  people,  expressed  in  their 
peculiar  symbolic  and  unscientific  language ;  but  it  would  be  properin 
;hiB,  as  well  as  in  many  other  cases,  for  a  real  philosopher  to  inquire 
lipw  BO  many  and  diverse  peoples— farmers,  sailors  and  Indians,  men 
}f  all  races,  aud  from  both  coutinente,  whose  business  and  interest  it  is 
to  watch  the  sky — happened  to  bit  upon  the  same  sign  of  rain,  if  tber« 
is  nothing  in  it,  and  to  express  it  much  in  the  same  way.  Let  us  sim- 
ply translate  this  same  fact  into  current  scientific  popular  language, 
and  seo  how  tlic;  cuae  then  stands.  It  is  agreed  on  all  hands  tiiat  rain 
is  produced  by  commingling  cold  and  warm  currents  of  air,  and  the 
greater  the  agitation  of  the  air,  from  whatever  cause,  the  more  sure  the 
rainfall,  all  other  things  being  equal.  Now,  when  the  homa  of  tbi 
moon  are  up,  it  is  following  directly  in  the  path  of  the  aan,  and  both 
the  sun  and  the  moon  produce  but  one  and  the  same  tidal  wave  in  the 
atmosphere,  like  the  wake  of  two  steamboats  following  each  other  in 
tlie  water ;  but  when  the  horns  of  the  moon  are  one  of  them  down,  the 
moon  is  running  wide  of  the  sun,  and  they  are  producing  two  confiict 
iug  tidal  wakes  which  meet  like  the  two  conflicting  wakes  of  two  steam- 
boats running  side  by  side,  and  of  coarse  most  produce  a  greater  ^ 
tation  of  the  air  where  these  wakes  meet,  and,  all  other  things  being 
equal,  tend  strongly  to  the  production  of  rain,  if  there  is  at  the  time 
any  moisture  in  the  air  out  of  which  rain  can  be  made;  bntit'tbereis 
none,  as  in  long  droughts  sometimes  happens,  of  cotirse  that  sign  or 
cause,  like  all  others,  must  fail. 

The  manner  in  which  the  regular  trade  winds  set  in  toward  the  eqnt- 
tor  on  the  open  seas,  and,  meeting,  thread  through  each  other  near  ths 
equator,  producing  a  narrow  belt  of  almost  perpetual  rsina  and  thsn- 
der  storms  jnet  nort^  oi  VVe  e^pwXOT^  vi«B.tV5  Tiund  the  w&ole  globe,  in 
tiieir  conflict  in  miseting  anim  -^wsKm^'^  wi&.VQ-«  ■&«,  -t«^Q:stt.^9i!K«it<v 
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Bometimes  called  the  connter-trade  winds,  thread  through  and  flow  on 
^n  the  higher  regions  of  the  kir,  over  the  same  lines,  toward  the  north- 
east in  onr  latitnde,  prodncing  on  each  side  of  the  eqnator  a  zone  about 
twenty  degrees  or  some  twelve  hundred  miles  wide  of  regular  trade 
winds  and  periodical  rains,  and,  descending,  to  wheel  into  line  again, 
for  a  new  advance  toward  the  equator,  producing  a  wide  belt  or  zone 
of  variable  rain  storms,  under  which  we  live,  that  swings  toward  the 
north  or  the  sonth  as  the  sun  advances  or  recedes,  with  some  little  de- 
gree of  regularity,  giving  us  what  we  call  our  equinoxial  and  other 
storms — all  this  is  well  known  to  all.  The  manner  in  which  this  re- 
turn current  or  counter-trade  wind,  blowing  toward  the  northeast,  high 
up  over  our  heads,  and  bringing  us  all  our  greatest  rain  or  snow  storm, 
continues  to  bear  along  its  watery  clouds,  and  steadfastly  refuses,  for 
whole  days  or  weeks  in  succession,  to  mingle  with  the  lower  currents, 
from  whatever  quarter  they  may  blow,  carrying  their  own  burden  of 
lower  clouds,  may  be  seen  by  any  one  wh6  will  lie  down  on  his  back 
and  watch  as  they  pass  these  two  diflferent  and  often  directly  opposite 
currents  of  winds  and  clouds,  though  the  reason  why  such  currents  re- 
fuse so  obstinately  to  mingle  together  cannot  be  fully  explained  by  any 
one,  no  more  than  we  can  explain  why  the  waters  of  the  Gulf  Stream 
refbse  to  mingle  with  that  of  the  surrounding  ocean,  in  despite  of  the 
awful  force  of  all  possible  storms,  winds,  waves  and  tides.  It  may  be 
that  they  are  in  a  state  of  constant  electrical  repulsion,  like  the  redoub- 
ling rings  of  smoke  blown  from  the  bowl  of  a  pipe. 

These  are  perhaps  the  principal  geological  and  astronomical  causes 
of  changes  of  climate  to  any  extent  known  to  us.  I  have  made  no  ac- 
count of  the  well-known  fact  that  the  temperature  of  the  earth  seems 
to  increase  in  a  regular  ratio  as  we  descend  into  it,  because,  to  my  ap- 
prehension, that  fact  has  as  yet  taught  us  nothing  but  the  bare  fact  it- 
self It  may  proceed  simply  from  the  different  ratios  of  the  absorption 
and  radiation  of  heat  from  the  surface,  or  from  the  centrifugal  force 
and  force  of  gravity  co-operating  with  the  force  of  the  heat  derived 
from  the  sun,  to  augment  the  heat  in  a  spherical  plane  at  a  small  dis- 
tance below  the  surface  of  the  earth,  as  Dr.  James  seems  to  have  sup- 
posed ;  or  it  may  arise  from  a  thousand  unknown  causes,  which  would 
limit  the  phenomena  wholly  to  the  surface,  or  near  the  surface  of  the 
earth,  without  implying  that  there  is  heat,  or  indeed  anything  else  but 
air  or  gas,  it  may  be,  at  the  center  of  the  globe.  Certainly,  it  is  no 
proof  that  there  is  now  or  ever  was  in  that  centet  wv^  \ifc^^wa\.  ^w\.- 
Btantly  generated  bjr  itB  natural  and  conelaTit  slcXVoxi^  «bXv^  ^cst^ife^^^'t<5J^c 
simple  cauBCB  above  described.     If  the  gad^\eaVTL\iOTVTi?,vQX^  ^^^ 


pliant'a  hide,  Bhoold  find  it,  wherever  they  punctured,  growing  hotter 
tnd  hotter,  and  tongher  and  tougher  aa  the;  went  in,  they  wonld  ltnu« 
limply  that  fact ;  hut  if  the  gadfly  philoBophore  shonld  proceed  to  ink 
that  the  elephant  waa  all  a  lake  of  lire  wilhin,  or  all  tongh  hide  throagli 
led  through,  the  gadfly  philoeophers  -would  surely  be  niietakea. 

I  have  no  faith,  therefore,  in  any  deductions  about  climates,  either  iB 
the  present  or  the  past,  based  oa  such  slender  supports  as  these,  how- 
ever taahionahla  they  may  become,  or  however  sustained  by  illustrioDi 
names.  Should  it  be  inquired  how  the  earth  waa  first  made,  I  ausirer, 
we  have  no  proof,  or  even  semblance  of  proof,  from  philosophy,  that  it 
ever  was  made  at  all,  or  that  both  matter  and  force,  as  well  as  spirit 
are  not  eternal ;  and  if  any  proof  comes,  it  must  come  wholly  fruin  some 
other  source.  That  the  earth  has  been  changed  and  reStted  or  recres- 
ted  many  times,  and  is  undergoing  the  same  constant  changes  e^ea 
now,  we  have  the  fullest  proofs ;  that  it  ever  was  non  existent,  substw- 
tially  in  its  present  form,  we  have  no  particle  of  proper  proof. 

Perhaps  these  last  mentioned  changes  of  the  tides,  swing,  flow  sni 
reflow,  interlacinga,  dip,  interaction  and  reaction,  and  swinging  islo 
Una  again  of  the  great  air  carrenta,  that  are  somewhat  cooatant  aai 
uniform  in  their  motions,  might  better  be  classed  with  mere  serial  th« 
as  aatronouiical  causes,  tliough  thuir  greut  motive  puwer  is  in  the  sun. 
There  are  other  eertal  changes,  or  changes  of  currents,  which  seem  to 
proceed  from  mere  local  causes,  either  electrical  or  mechanical,  or  both 
combined — such,  for  example,  ae  the  effects  of  railroads,  canals,  td^ 
graph  wires,  burning  of  forests  or  cities,  cannonading,  et&  It  can 
hardly  have  escaped  the  notice  of  men  somewhat  advanced  in  life,  thM 
the  frequency  and  severity  of  thunder  storms  has  very  materiallf 
abated  in  this  country  during  the  past  twenty-five  or  fifty  years.  It 
seems  also  to  be  well  established  that  the  rains  on  the  Great  Americtn 
Desert  have  very  much  increased  within  that  period,  while  the  severi^ 
of  their  droughts  seem  to  have  increased  in  California  and  in  r^ions 
west  of  this  desert,  and  perhaps,  also,  on  the  regions  east  of  the  plains 
quite  to  the  Alleghanies.  The  droughts  in  France  and  Western  Eu- 
rope seera  also  to  have  increased  in  severity,  while  rainless  Egypt  ii 
Aji&in  blessed  and  surprised  with  an  increasing  frequency  of  showen, 
much  as  seems  to  have  been  the  fact  when  her  old  canal  connected  the 
two  seas,  as  her  new  one  now  does.  Kow,  all  these  changes,  or  eeem- 
ing  or  reported  changes,  may  be  only  temporary  recurrent  paroxysini 
of  climate,  soon  to  pSiBa  to  the  other  extreme,  it  is  true ;  hut  to  one  vho 
inows  the  powerfai  part  -wVitV  t^wAx\rax-3  ■^\*.'^%m  \.W  affiiire  of  ow 
earth,  and  eepecially  ib  ftna  maXXst  oV  tXaxroftMA  ■w4»SaSi.,"*.-^p&.-M^ 
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seem  impossible  that  onr  thonsands  of  miles  of  railroads  and  canals  and 
telegraph  wires,  uniting  all  the  great  seas  and  oceans  of  the  globe  as 
they  were  never  before  united,  either  by  water  currents  or  iron  rails,  or 
both,  and  forming  quick  and  ready  conductors  of  electrical  currents 
over  the  dry  and  parched  summer  earth,  the  whole  globe  around,  and 
throwing  their  heavy  iron  arms  abroad,  for  tens  of  thousands  of  miles, 
in  all  directions  over  the  continents — I  say  it  will  not  seem  impossible 
that  our  canals  and  railroads  should  at  last  be  found  to  be  powerful  in 
new  distributions  of  the  rainfall,  as  well  as  in  that  of  goods  and  mer- 
chandise. It  is,  at  all  events,  a  subject  that  deserves  the  close  atten- 
tion of  our  philosophers  and  economists.  Indeed,  I  think  it  hardly 
possible  that  so  subtile  and  instantaneous  an  element  as  electricity,  and 
other  cloud-gathering  and  distributing  forces,  should  be  otherwise  than 
very  materially  affected  by  interlacing  the  whole  surface  of  the  earth 
with  such  first-rate,  continuous  and  uninterrupted  conductors  of  electri- 
city.  I  believe  that  no  train  of  railroad  cars  was  ever  known  to  be 
struck  with  lightning,  in  the  history  of  the  world ;  which  in  itself 
shows  how  easily  and  surely  those  iron  tracks,  in  fact,  dispose  of  this 
erratic  and  vagrant,  but  still  resistless  force. 

The  burning  of  forests  and  the  cannonading  of  armies  and  cities, 
seem  also  to  produce  marked  effects  on  climate,  and  especially  on  the 
local  rainfall.  I  watched  these  effects  with  great  interest  during  our 
last  war ;  and  more  usually  after  a  great  battle,  the  papers  reported  a 
heavy  rain  storm  as  the  speedy  result  Yery  soon,  last  fall,  after  the 
Beige  of  Strasburg  by  the  Germans  commenced  in  earnest,  the  papers 
reported  that  the  unparalleled  drought  in  that  part  of  France  was  whol- 
ly broken  up,  the  river  rose  in  hight,  and  even  their  cellars  were  fil!ed 
with  water,  a  state  of  things  wholly  unprecedented  at  that  season  of 
the  year.  So  common  and  almost  uniform  have  these  results  been  in 
all  wars,  that  it  has  incited  the  belief  in  many  minds  that  drought  might 
be  practically  broken  up  and  local  rainfalls  excited  by  simply  firing 
of  cannon,  as  well  as  by  the  burning  of  forests.  And  when  we  re- 
lect  that  these  southwest  counter-trade  winds,  laden  with  moisture, 
&re  almost  incessantly  passing  over  our  heads,  just  above  the  thin  strata 
cf  the  lower  surface  currents,  and  gliding  in  opposite  directions  in  im- 
nediate  contact  with  them,  and  that  all  that  is  really  wanted  at  almost 
aay  time,  to  produce  rain,  is  simply  to  compel  these  two  repellant  cur- 
rants to  intermingle  with  each  other,  by  some  mechanical  force,  or  by 
w>rkipg  some  change  in  their  electrical  relations  to  each  other^  I  coxi.^ 
fcfis  that  I  am  inclined  to  the  opinion  thai  lh\^  m^^'j  xi^V.  otX-^  \i^  ^t^s:5Qir 
aJijr,  bat  most pro£tably  done;  eapeciaUy  wYi^u^^  csixvA.^^x  ^\ia^^^» 


•tores  of  wealth  are  often  dependant  on  a  single  rain  storm,  and  bor 
tpt  are  these  repellaut  stratas  of  air  to  continne  to  mine^le  and  poor 
3owu  their  rain,  even  over  wide  regions,  when  their  origiua]  reptllaocj 
IB  by  any  cause,  at  a  single  point,  for  once  brokeo  up.  If  Ivapoleca 
bad  determined  to  burn  some  small  part  of  his  gunpowder  in  this  need- 
5i)  service  of  mankind,  in  order  to  break  up  the  then  existing-  droughl 
of  Fiance,  instead  of  trying  to  use  it  fur  the  destruction  of  the  politicil 
power  of  Prussia,  be  might  have  made  bia  reign  memorable  and  blesaeii 
ID  the  history  of  our  race,  instead  of  ignominouely  terminatiiig  it  as  hi 
lid. 

Suppose  we  should  fit  oat  a  heavy,  powerful  and  oblong  Fr«ach  1m^ 
loon,  load  it  with  some  suitiible  fire  arms  or  torpedoes,  that  coiild  U 
iafely  exploded  at  any  desired  point  in  mid  air;  attach  to  it  a  cop^le^eIe^ 
aic  conifueting  wire,  which  also  should  be  attached  at  the  lower  end  0 
>Deof  our  longest  lines  of  railroad  and  telegraph  wires  ;  amonntit  loft  to 
the  point,  or  near  to  the  point,  where  these  opposite  currente  of  air  tai 
jlouds  glide  over  each  olher,  and  anchor  it  there  by  means  of  suitabli 
ropes  or  cords,  and  at  the  most  proper  moment  discharge  its  wbol< 
Utillery  np  into  that  upper  Btrata,lhn8atoneand  the  same  time  fordugi 
jommingling  of  these  strata  and  electrically  connecting  them  both  bf 
jieaDB  of  the  wire  wilh  euch  other,  and  with  widu  areas  of  land  beneatb, 
In  view  of  what  we  now  know,  is  there  any  tboughtful  and  well  ifr 
formed  man  who  really  believes  that  such  an  experiment,  carefully  and 
scientifically  conducted,  would  be  likely  to  entirely  fail  to  break  up, or 
at  least  make  serious  inroads  into  any  drought  that  is  likely  to  occDil 
And  if  this  is  so,  why  should  it  not  be  done }  and  why  should  not  wntf 
of  our  States,  or  the  general  government,  prepare  to  make  the  experi- 
ment for  us  t  If  it  succeeded,  it  would  save  the  country  untold  millioni, 
both  from  droughts  and  from  necessary  excesses  and  devastations  of  rsiai 
and  foods,  at  other  places  and  times.  If  the  simple  lateral  concussion 
of  the  entirely  lower  strata  of  air,  in  cannonading,  produces  the  efiect 
80  generally  ascribed  to  it,  what  might  not  be  expected  from  a  euitabtt 
apparatus  thus  manned  and  mounted,  and  discharged  at  the  very  poio 
where  its  effect  is  needed  ?  We  all  know  the  result  of  a  clap  of  thunde' 
on  a  gathering. storm  cloud ;  whether  it  is  the  cause  or  the  result  of  th) 
condensation  that  breeds  the  well-known  rainfall,weare  not  quite  so  sun 
It  may  be  both  a  cause  and  a  result,  at  one  and  the  same  time,  just  S 
the  spark  and  the  instantaneous  fiame  are  both  the  cause  and  result  d 
the  explosion  of  gunpowder.  By  means  of  an  endless  chain,  ropec 
baity  a  continued  aucceaaVou  of  di&chex^es  might  be  run  np  and  Let  of 
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through  a  whole  week,  if  need  be.  (See  Loomis,  ^  Telegraph  Wires  ia 
Storms,"  178.) 

Is  it  asked  that  I  expect  that  feeble  man  will  learn  to  control  the 
winds  and  the  waves,  the  seas  and  the  storms!  I  answer  emphatically 
jes ;  for  Holy  Writ  informs  ns  that  he  was  created  for  this  very  end,  in 
the  image  of  Gk>d  himself,  for  the  express  purpose  that  he  might  gain 
dominion,  masterdom,  lordship,  over  all  the  earth  and  every  living  thing 
in  it,  to  replenish  and  snbdae  it ;  and  we  have  already  grappled  in  with 
the  steam,  the  lightnings  and  the  oceans,  and  taught  them  to  measur- 
ably behave  themselves,  and  now  is  j.u8t  the  time  to  take  hold  of  the 
atorms  and  the  thunder  clouds,  and  God  aiding  us,  we  shall  at  last  sue- 
oeed,  and  obediently  do  what  He  has  already  told  us  to  do— to  make 
even  ^'  the  desert  to  blossom  as  the  rose.''  We  will  obey  our  Father  in 
Heaven  in  this  as  in  other  things^  for  He  is  evermore  good  to  us,  and 
only  good. 

Another  marked  phenomena  in  these  different  and  repellant  currents 
of  air  is  the  apparent  sudden  dip  of  the  upper  strata  down*  to  some 
point  on  the  surface  of  the  earth,  causing  sudden  and  extraordinary 
changes  of  temperatures,  especially  firom  warmth  to  cold,  over  a  region 
more  or  less  wide.  In  Texas,  and  south  of  this,  such  dips  of  the  upper 
current  from  the  north  are  quite  common,  and  called  "  northerners"— 
sometimes  suddenly  sinking  the  thermometer  some  forty  or  fifty  de- 
crees, and  bringing  with  it  most  destructive  frosts  and  snows,  far  south 
of  other  regions,  which  may  still  remain  warm  and  calm.  When  we 
reflect  that  the  most  intense  polar  cold  forever  reigns,  both  summer  and 
winter,  only  a  very  few  miles  over  our  heads,  we  can  readily  see  what 
must  be  the  effect  of  the  sudden  dipping  down  of  some  stream  or  part 
of  this  cold  tipper  air,  over  some  spot  or  area  on  the  earth.  But  it  is 
not  easy  to  divine  the  cause  that  produces  these  sudden  dips;  and  it  is 
still  more  wonderful  that  they  do  not  occur  far  more  frequently  than 
they  do.  This  upper  strata,  though  heavier  from  cold,  is  also  lighter  from 
relief  of  pressure,  as  well  as  from  the  fact  that  it  is  not  so  continuously 
weighted  down  by  absorption  of  water,  from  the  evaporation  of  the 
earth  and  the  waters,  so  that,  on  the  whole,  though  colder,  it  is  still 
lighter  than  the  lower  strata  of  commingled  air  and  water,  that  floats 
nnder  a  heavier  compression  near  the  surface  of  the  earth.  Wby,  then, 
should  this  upper  current  ever  descend  ?  or,  if  at  all,  why  not  oftener 
than  it  does  ?  Supposed  electrical  changes  are  the  only  answer  we  can 
^ve.  And  this  leads  us  to  further  hope  to  break  in  upon  these  strata 
|p  produce  rainfall,  by  inducing  the  needful  el^dtieol  ^v^i^g^  %X»  ^&qa 
proper  jplace  and  time,  in  acme  way  as  above  mtamsiXi^* 
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and  lower  general  air  currentB,  which  18  parlicuJarly  ititeres1ingt»i» 
as  delerminitig  to  a  great  extent  the  prevailing  character  of  imrwinWft 
wliich  mny  be  called  t\\o'iT general  drift.  Since  the  entire  mo»mf/w 
of  the  great  trade  winds,  or  of  those  winds  that  move  from  t!w  pi 
toward  the  equator,  is  in  the  eoulh  toward  the  eon,  the  retnrn  cun* 
is,  80  to  speak,  left  to  get  out  of  the  way,  or  to  get  back  to  the  no* 
as  beet  it  can,  with  no  specific  northern  force  to  attract  it  tiiitlier;  i 
simply  rolled  and  pushed  back  by  the  constant  accumulation  and  i^^  I 
up  ol  air  at  the  equator,  drawn  there  by  the  constant  power  of  tls*"  ( 
and  its  heat.  Of  course  this  return  current  seeks  the  easitstwiij'''^  I 
again  to  the  poles  which  ;t  can  find,  or  electa  the  path  of  leaetresisW* 
and  this  will  be,  of  course,  over  the  warmest  and  dryesl  partB "  ^  » 
earth,  as  there  the  opposing  northern  current  will  have  1*=»*^  *  j,i»\' 
and  force,and  the  returning  south  current  wi!l  meet  therewith'  .^\ 
BJstance.  Now,  it  naturally  and  almost  invariably  happens  6fl*\^'* 
greater  bulk  of  the  flow  from  the  north  goes  down  south  ov^s^  °  vot«\V 
tinent,  while  the  greater  volume  of  the  return  current  goes  up  ^"  .■^  \ 
some  other  continent,  in  some  other  part  of  the  world ;  or  t^^^^ 
ume  may  go  down  soulh  on  one  side  of  a  contiuent  or  high^*^  ^^^  \ 
range,  and  retnrn  north  on  the  other  aide  of  it.     Of  course,  °",  ^  . 

side,  the  prevailing  winter  winds  are  north  and  it  will  be  i^-  ^,  „  fti 
on  the  other  side  or  continent  Iheir  prevailing  winds  will  h»-  ■*-"'  \^ 
Boutli  return  current,  and  they  will  have  a  mild,  warm  winter— '''^'  *j 

lutety  inevitableis  this,  that  whenever  we  read,  or  hear,  or  k  "-**"  v.Vh4l 
extremely  cold  winter  over  one  wide  reach  of  longitude,  over""*-  ""  a 

northern  winds  are  flowing  southward,  we  know  that  we  shalt  *_        ,'  ^ 
must  hear  of  some  parts  of  the  earth  or  sea,  over  which  thi^^-  '      ,1^-1 
rent  returned  aeain.  made  warm  from  the  south,  and  brineii:-  *-     ^,      ,v. 
-  f      ,  ,  ,        .        . ,  — *.  r  the  olM 

winter  ae  genial  and  warm  as  that  on  the  otber  side,  or  over"^^^  ,  a. 

rf  1  over  w 
parts,  was  cold  and  severe — inasmuch  that  a  cold  winter  all  ^^ 

globe,  at  one  and  the  same  lime,  is  an  utter  impossibility.  Th*^^ir  '  j^ 
condition  of  warmth  that  has  prevailed  over  this  continent  th  *^  p^ 

the  tall,  as  contrasted  with  the  extreme  cold  reported  from  arot-*___^  .  .^ 
and  in  Europe,  is  only  one  very  common  illustration  of  this  i*  ^,  ■  ^ 
law.  In  countries  where  the  wind-flow  from  the  north  predt*^^^^^.  .  jj 
they  have  now  and  then  warm  and  hopeful  days,  with  south-*  rthrtl 
but  afler  every  storm,  the  wind  wliiska  again  round  into  the  nc*^^^^  ,  j_ 
and  blows  ccld  enough  to  take  the  hair  from  off  a  man's  hea^^"  -.  jj. 
■where  the  opposite  siratVienTY  ^o'w ,  ov  ^^s-w  from  the  south  pre^  "^  ^^ 
tJiou^'h  they  have  co\d  da^a,  o^  (K>\4.-wfc'aV%'*.  vaa.-^  \ft,'es^  ^ift-^^ 
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die  away  beneath  the  lull  of  the  south  and  west  'mnds,  and  it 

7  turns  warm,  even  when  eyerybody  expects  it  is  going  to  be 

¥6  now  determine  the  laws  and  canses  of  these  great  and  im- 
changes  that  determine  these  general  drifU  of  our  northern 
thern  air  currents,  so  as  to  preset  the  general  course  of  onr 
leasons?  If  we  can,  it  is  evidently  a  matter  of  great  practical 
.  to  our  farmers  and  horticulturists — and  I  thiiik  we  can. 
ave  here  in  this  Mississippi  Valley  a  thousand  miles  square  or 
soil  of  a  very  similar  and  uniform  character.  It  becomes  so 
3y  our  hot  summer  suns  as  sometimes  to  absolutely  crack  down 
>r  twelve  feet  in  depth.  When  so  heated,  it  inevitably  oper- 
:  as  an  immense  hot  iron  would  do,  to  heat  all  the  air  over  it ; 
ong  as  it  retains  that  heat,  it  insures  that  the  return  warm  cur- 
air  from  the  south  should  be  over  us,  on  the  principle  above 
and  it  is  simply  impossible  that  we  should  have  a  cold  winter. 
long  as  this  immense  mass  of  soil  continues  dry,  it  holds  its 
'  parts  with  it  only  slowly  and  with  great  inductance,  because^ 
*y,  it  is  an  exceedingly  bad  conductor  of  heat,  but  once  thor- 
wet  through,  it  becomes  a  good  conductor,  and  parts  with  its 
d  its  power  of  keeping  the  air  warm  almost  at  once,  and  the 
them  currents,  with  their  cold  winter,  are  sure  to  set  in  over 

8  the  genial  south  currents  seek  their  return  to  the  north  over 
i>re  feasible  and  genial  route,  by  the  same  inevitable  law  of  gray- 
air  enters  a  heated  room  by  the  colder  and  goes  out  by  the 
route.  All  this  would  happen  from  the  simple  force  of  gravity 
I  though  it  may  be  that  there  is  an  additional  direct  affinity  and 
n  between  the  warm  air  and  the  warm  lands,  just  as  there 
)  be  between  moist  and.  rain -bearing  air  and  storms,  or  moist  or 
lands.  Given  first,  then,  a  thousand  miles  square  of  mostly 
ds  in  this  valley,  or  lands  not  yet  wet  tlirongh  by  the  fall 
id  a  cold  winter  is  clearly  impossible;  but  let  this  same  land 

drenched  with  water,  and  therefore  part  with  its  heat,  and  a 
inter  is  equally  impossible.  There  is  one  seeming  temporary 
>n  to  this  rule,  and  I  know  of  only  one :  sometimes,  as  has  hap- 
his  year,  the  northern  current,  from  some  unknown  cause, 
sudden  dip  down  over  a  region  more  or  less  wide,  and  flares 
to  the  far  south,  whole  islands,  continents  or  promontories 
,  covering  wholly  in  the  warm  earth,  and  making  it^  for  ihf^ 
ing,  wholly  ineffectual  in  warming  th^  s&t  «Sqon^  \\m»  wck^^ 
the  8DOW  prevents  it ;  and  a  more  or  leaa  coVd  %ii«L'^N>rJ^^^'^^'^^ 
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for  the  Cdld  northern  carrentB  will  always  roll  down  over'eonHneati of 
BDow,  as  a  matter  of  course.     Bnt  the  reserved  heat  beneath  will  vm 
expend  its  force  on  this  alien  and  unnatural  snow,  and  cold,  snowuj 
alt  will  soon  be  ffone,   and  the  genial  sontb  breeze  retnm  again.    Bil 
can  we  know  the  condition  of  this  wide  ran^e  of  soil,   so  as  to  &im 
base  onr  predictions  npon  it.  in  the  fall  of  the  year !     I  answer,  we  m. 
Of  conree,  the  acttial  condition  of  any  single  town,  or  connty,  or  em 
Btate,  can  decide  nothing:,  among  caases  so  wide  reaching,  with  m» 
great   certainty.      Tbongh   here,   again,    the  common    people— Gw 
nans,  English,  Irish  and  Indians — have  given  ns  their  symbolic  mgt^ 
tme  and  nsofnl  in  the  main,  though,  as  osnal,  sconted  at  by  the  plifloift    ^ 
phers.  falsely  eo  called.     These  diverse  peoples,  who  watch  the  skis    « 
and   the  facts,  and  not  the  theories  and  the  books,   all   eaythatwta/. 
the  beavers  build  their  dams  and  bonses  high  it  is  a  eign  of  ittHJ^ 
winter,  and  when  the  huska  of  the  nnta  and  the  com,  and  the  feiliwl. 
on  the  water  fowls,  etc.,  are  dense  and  thick,  it  is  a  sign  of  a  cold  ifr  \^ 
ter,  and  vioa  versa.  \^_ 

Now,  when  do  these  phenomena  occur,  and  what  is  theirrea!  cui*' 
Beavers,  of  course,  build  their  honeea  high  only  where  themUr) 
high  in  the  fall  in  the  rivera,  showing  that  the  whole  country  ii alitHf 
covered  with  water  and  has  parted  with  its  reserved  heat,  or  iniislt"" 
do  80.  Everybody  knows,  too,  that  onr  soil,  when  dry,  is  one  rfil' 
most  sterile  of  all  soils,  so  hard  and  dry  and  compact  that  even  p^* 
will  not  grow  on  it;  but  when  wet  and  moist,  all  growths  areeffl*  j^.  , 
aively  rapid  and  heavy.  They  know  eqnally  well  that  all  these  in'''  ^ 
and  shntrks  of  all  sorts  grow  mainly  in  tlie  last  part  of  the  year,  i» 
that  therefore  they  are  thick  and  heavy,  or  light  and  thin,  pre<a«l 
according  as  the  ground  is  either  wet  ordry,  or  according  to  thofleti* 
conditions  that  determine  the  great  air  currents,  and  the  heat  or  C* 
of  the  season  for  months  to  come.  Everybody  knows  equally  well  iW 
tlie  feathers  of  water  fowl  will  grow  thick  and  close  when  tliey  * 
everywhere  finds  pools  and  ponds  of  water  to  splash  and  dabbleil  Lj 
near  to  their  feeding  places,  and  that  they  will  grow  thin  and  lip*  ' 
when  they  cannot,  Tliat  Is  again  exactly  balancing  with  tliosegrt* 
universal  causes  that  determine  the  seasons. 

When  shall  we  learn  that  the  Lord,  when  lie  made  this  world,"* 
derstood  His  businesa,  and  knew  what  He  was  about,  and  everjidii'' 
nicely  adapted  and  adjusted  one  thing  to  another  by  the  most  einipl* 
and  still  by  the  moat  inevitable  means?  He  did  not  blunder, aftef* 
on  (ho  beavers  or  l\\e  vialeT  ^o-^Xa,  viqt  oti^  V\wi  corn  shucks,  norontlw 
climates,  uor  on  anjflimg,  e\.aft-^  &xi.\'iii*%«fli^'s«ia-\«»ft'4OT'!s*-iai,'Jt  r' 
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re  a  hard  winter,  enitably  proride  for  and  insure  all  things  needfnl 

ainst  it. 

To  be  sure,  the  Indian,  or  the  Englishman^  or  the  Oerman,  who 

ould  reason  only  from  the  fowl  in  his  own  range  or  yard,  or  the 

acks  in  his  own  iield,  or  the  springs  and  streams  in  his.  own  county, 

^uld  reason  from  a  basis  altogether  too  narrow,  and  be  as  likely  to 

£8  the  mark,  in  many  cases,  as  to  hit  it. 

And  this  suggests  to  me  our  great  and  urgent  need  of  two  special 

ings—a  daily  or  weekly  report  of  the  guage-hight  of  the  water  in 

our  large  rivers,  which  would  show  the  general  condition  of  the 
lole  country  as  regards  its  wetness  or  its  drought ;  a  daily  report  of 
s  advance  of  the  snow  line  along  our  northern  borders  in  the  tall  of 
B  year,  and  especially  of  the  width  and  reach  of  those  jutting  pro- 
>ntorles  of  snow,  like  the  last  great  storm,  thrown  down  over  areas 
>re  or  less  wide,  by  the  apparent  dip  and  sudden  commingling  of  the 
eat  air  currents  overhead.  The  cost  of  all  this  would  be  but  very 
tie,  and,  if  well  done,  would  enable  us  to  so  far  forecast  the  coming 
BfiOQ  as  to  lay  our  plans  with  some  degree  of  intelligence,  and  save 
3  country  millions  of  money.  As  it  is  now,  millions  of  men  either 
St  upon  their  oars  or  work  with  great  fear  and  hesitation  after  a  ceiv 
zi  Beason  of  the  year,  because  they  fear  every  day  that  all  their  plans 
^  liable  to  be  suddenly  interrupted  and  cut  short.  Give  us  such 
1018  as  the  above,  and  give  us  a  good  system  of  storm  signals,  already 
tugurated  by  the  government,  for  each  county,  and  can  it  be  doublh 

that  it  would  save  the  country  untold  miUions  of  money,  and  of  lost 
>^e,  often  more  valuable  than  money  ?  Even  with  such  meagre  re- 
^ts  as  now  get  into  the  papers,  an  intelligent  man  can,  greatly  to  his 
Vantage,  forecast  the  general  character  of  our  coming  winters.  There 
^iy  is  no  more  mystery  about  it  than  there  is  about  the  wind  that 
Oies  in  at  the  bottom  and  goes  out  at  the  top  of  the  door-crack ;  and 
i^  whole  movement  of  the  general  drift  of  these  currents  depends  ex- 
tUy  and  inevitably  on  the  sanae  principle.  Set  a  cake  of  ice  or  snow 
^r  the  top  door-crack,  and  the  whole  motion  will  be  for  a  time  re- 
tted. A  very  simple  apparatus  would  show  this  whole  thing  to  the 
Q  of  the  learner. 

Ihe  peculiar  function  of  our  thunder  storms,  in  breaking  up  our  long 
Oughts,  needs  some  particular  notice  here.  It  is  otlen  truly  remarked 
at  the  whole  tendency  of  these  greater  air  currents,  before  described, 
^  such,  in  our  climate,  that  when  it  begins  to  rain  it  can  never  stop^ 
td  when  it  stops  raining  it  can  never  begin  again.  Ttiv^  ^<^\i\!^\^ 
Orally  true^  were  it  not  for  the  swing  ot  tlie  aun  itoxci  Tiot^Jck.  \.q  ^wjSsn. 


with  the  eenBone,  bringing  na  under  continaally  new  conditionBOd 
for  the  action  of  onr  local  thunder  Bhowers,  in  breaking  up  oarki; 
drou<r|it8.  Wlien  once  this  spongy  soil  of  the  west,  with  its  tmM 
products  of  treeB  and  herbage,  becomes  thoroughly  drenched  and  tutt- 
ed with  water,  exhaling  by  myrJada  of  hogsheads  every  hour  fromib 
BurfacQs  of  leaves  and  plants,  as  well  as  intensely  evaporating  (rm» 
every  foot  of  its  hot  and  spongy  surface,  the  lower  surface  winds,  whw 
office  it  if,  as  feeders,  to  lick  up  this  watery  vapor,  and  bear  it  upwirf 
to  the  bosom  of  those  great  storm-bearing  clonds,  that  perpetnali^  uil 
over  our  heads  from  the  soulhweat,  the  surface  of  the  whole  coantij 
then  beconicB  almost  infinitely  more  prodoctive  of  the  materials  for  rail 
than  any  ocean  possibly  can  be,  and  what  le  fpilled  down  on  ns  at  tot 
point,  one  hour,  is  boou  gathered  up  again,  and  spilled  down  ai  some 
other  point,  the  next.  It  seems  to  rain  so  easy,  that  it  can  almost  it 
it  without  cluiida  of  any  sort ;  and  it  does  seem  as  thongh  it  never  rouW 
Btop  raining.  But  as  the  sun  advances,  this  rain-belt  swings  on  to  ^ 
north  of  us;  and  the  increasing  power  of  the  hot  suns,  and  the^ 
south  and  west  surface  winds  lick  np  again  all  sarplas  moietnre,  md 
,  bear  it  over  to  the  raiu-belt  already  passed  to  the  north  of  ns.  Ad4 
now  the  reverse  condition  soon  ensues.  Nothing  ia  left  on  thehrt, 
dry  surface  out  of  which  rain  can  be  made.  Tiie  heavens  and  the  earth 
seem  changed  to  iron  and  brass;  clouds,  of  threatening  and porteuliooi 
look,  in  tlie  great  southwest  currents,  are  soon  dissolved  into  thin  ind 
treacherous  air  again ;  it  tries  hard,  day  at^er  day,  but  it  really  seena 
that  it  never  will,  or  can,  rain  again;  and  so  far  aa  these  ^reat  upper 
southwestern  storm-clouds  are  concerned,  it  never  could  begin  again. 
But  right  hero  the  entirely  new  system  of  our  local  northwest  thuudtr 
Btornis  set  in,  to  break  up  this  terrible  drought,  and  prepare  new  nisU- 
rial  for  again  feeding  those  greater  resources  of  rain  and  of  stona 
The  excessive  heat  aud  drought  itself  seems  to  engender  these  loed 
thunder  storms ;  they  gather  here  and  there,  before  our  very  eyes,  tltf 
surface  winds  at  first  always  blowing  toward  their  centers  to  feed  then, 
and  finally,  whirling  them  off  with  terrific  force  and  grandeur,  to  Sal- 
ter their  accumulated  rain  over  acres,  or  townships,  or  whole  counties, 
here  and  there,  til!  thus  the  whole  coontry  becomes  sufficiently  wet  to 
render  the  recurrence  of  the  great  southwest  storms  possible  agian. 
This  usually  comes  round  in  September,  if  not  before,  when  the  nin- 
belt  again  reaches  us  in  its  second  swing  toward  the  south.  Nothing 
can  be  more  simple  in  fact,  or  more  sublime  and  beneficent  than  thi» 
perpetual  action  and  Ts-aclw^,  ^his  everlasting  play  and  inter-plaTot 
these  two  great comvi^euiiiQ\.ai-3  &^&\.ft'taft 'i'vTO'aSii.'siaassr^'^^'i.Qtthwwl- 
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Q  em  storms  will  be  fonnd  to  be,  when  once  even  tolerably  nnderstood. 
^:  I  say  tolerably,  for  so  many  and  varied  are  the  forces  of  electricity,  and 
j^  heat  and  drought,  of  evaporation  and  condensation,  perpetually  in- 
..  Tolved,  that  for  ages  to  come  we  can  hardly  hope  to  fully  comprehend 
y,  their  movements,  only  in  the  barest  outline ;  the  more  minute  details 
.^  will  perpetually,  for  the  present,  baffle  and  elude  us.    I  cannot  forbear 
,^  remarking,  however,  that,  little  as  we  know  how  these  local  thunder 
storms  are  produced,  which  are  the  necessary  natural  instrnments  of 
breaking  up  our  great  droughts,  all  that  we  do  either  know,  or  ration- 
ally surmise,  gives  us  strong  encouragement  to  make  trial  of  artificial 
^  means,  similar  to  those  I  have  suggested,  for  effecting  precisely  the 
^  same  result. 

We  come  now  to  notice  some  of  the  effects  produced  on  our  climate 
by  the  changes  in  the  general  surface  of  the  earth  itself,  such  as 
changes  in  the  average  hight^of  the  under-ground  water-line,  by  cul* 
'    tare,  tramping,  herding,  drainage  or  otherwise,  from  the  planting  or 
^   extermination  of  forest  trees  and  wind-breaks ;  of  various  crops,  ex- 
haustive culture,  etc.,  etc.    In  every  consideration  of  the  phenomena 
'    of  the  rain  fall,  it  should  be  remembered  that  either  a  cubic  yard  of  air, 
or  of  vacuum,  at  50°  will  hold  one-half  a  cubic  inch  of  water;  at  75° 
Fahrenheit,  a  whole  cubic  inch;  and  at  100°,  two  cubic  inches;  that  is, 
'"   air,  at  100°  will  hold  four  times  as  much  water  as  air  at  50°;  and  air  at 
87°  is  reported  by  another  authority  to  hold  four  times  as  much  as  air 
at  82°;  so  that  when  either  of  these  two  lower  and  higher  temperatures 
'    of  fur  are,  by  any  means,  commingled,  more  than  half  of  their  common 
stock  of  watery  vapor  is  precipitated  into  a  rain  fall.    Any  other  mode 
'    of  cooling  down  the  higher  temperatures  would  obviously  have  the 
'    same  effect,  whether  it  be  from  the  cool,  moist  earth  beneath,  or  from 
the  sudden  dip  down  or  wider  sweep  of  the  great  air  currents  above, 
or  from  the  simple  tidal  waves,  commotions  and  wakes  produced  by 
'    the  attraction  and  inter-action  of  the  sun  and  moon,  referred  to  under 
a  preceding  head.    One  hundred  cubic  inches  of  air  weighs  about 
thirty  grains,  and  a  cubic  foot  of  water  weighs  about  1,000  ounces,  or 
62|^  pounds,  as   reported.    From  these  data  interesting  deductions 
might  be  made,  did  time  and  space  allow. 

It  is  obvious  that  in  a  new  and  unsettled  prairie  country,  the  whole 
surface  of  the  earth  is  exceedingly  spongy  and  porous,  full  of  humuSp 
and  everywhere  shaded,  and  roughened  and  clogged,  by  tufts  and  tus- 
socks of  both  fallen  and  growing  grass ;  so  that  all  water  that  falls 
from  the  clouds,  is  everywhere  held  fast,  and  imped^d.^  ^m^  ^*dxfi:c£L^^ 
up  in  little  cupa,  pools,  and  puddles,  iu  ita  att^mi^VA  \.o  xw:alto\s^^^ 


soil  toward  the  rivers  and  the  ocean  side.  The  water  is  time  hsld  npm 
the  Boil,  uiitil  it  is  either  evaporated  by  the  enn,  or  sinks  down  into  the 
earth  to  raise  its  spriiigB  and  fountains,  and  the  snm  total  of  itsgrai 
general  underground  water  level.  Hence  apriiigs  and  Btreams  odm 
ran  that  are  now  perfectly  dry,  and  wells  from  which  water  could  U 
dipped  from  the  top,  have  settled  their  water  level  eome  ten  to  tweiitj 
feel,  and  cellars  once  annually  flooded  with  water  are  now  always  dfj. 
For  when  the  herdsman  comes  with  his  herds,  these  rough  prairie 
Borfacea  are  trodden  and  smoothed  down,  and  made  more  compaci  aad 
Bolid;  the  plow  and  harrow  cuts  and  rakes  all  down  to  a  dead  leret; 
cities  are  built  and  roofed  and  paved ;  streets  are  opened  and  draimii 
and  trodden  ;  and  ditches,  furrows  and  drains,  both  above  and  ander 
ground,  over  millions  of  acres,  in  all  possible  ways,  hurry  the  falling 
waters  off  toward  the  sea,  instead  of  allowing  them  to  sink  quietl/ 
andsallenly  into  the  earth  to  perpetually  raise  Its  average  under  groaiid 
water-level. 

If  it  be  true  that  cold,  damp  soil  attracts  on  the  great  scale  the  coM 
and  dense  currents  of  air,  while  the  warm  and  dry  soil  attracts  the 
moist  currents,  the  general  elt'ects  of  this  culture,  and  coaetant  sinking 
of  the  undergronnd  water  line,  must  be  apparent,  as  well  in  respect  to 
the  changes  of  cold  and  heat,  rain  aud  drouth,  aa  ia  respect  to  the  oa- 
ture  and  growth  of  the  crops,  trom  what  has  already  been  said.  And 
the  real  effects,  this  generation  of  men  have  seen  with  their  own  eyes, 
all  over  this  great  valley.  They  need  therefore  no  further  descriptioa 
from  me. 

We  come  now  to  consider  the  effects  of  forests  and  tree  culture  on 
climate;  aud  with  this  general  survey  before  us,  we  are  somewhat 
prepared,  1  trust,  to  estimate  it  at  its  true  and  real  value,  with  no  un- 
due or  absurd  exaggeration  of  its  real  importance,  amid  causes  ao  noi- 
Tergal,  irresistible,  incessant,  far-reaching,  well-balanced,  and  eternal 
It  is  of  vast  importance  to  us,  because,  like  the  drainage  and  coltnie, 
the  explosions  amid  the  upper  strata  of  air,  by  means  of  balloons  and 
torpedoB,  and  their  electric  connection  with  wires  to"  the  railroads  of 
the  continents;  or  like  the  reports  of  the  river water-guage,  or  the 
northern  snow-line,  or  the  approach  of  the  southern  rain-belt,  it  is  one 
of  the  few,  the  very  few  means,  of  practical  forecast,  or  of  guidance 
orcontrol,  that  we  seem  to  have  in  our  own  hands,  but  shall  hardly 
supersede  the  laws  of  gravity,  the  all-controling  power  of  the  great 
staring  eun,  the  tbrcee  of  heat  aud  cold,  and  electricity  and  magnetiBm 
BO  called,  or  the  conseqaftut  ?i^e«^  voi.  vnv&^  and  tides  and  whirls 
of  the  great  circumambieiA  sit  Ka4.\lQft'«Vi:£\.'A'ii»^%»4.i^ti(«,=4aiJf, 
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acanBOQ  ball,  shot  tibrongli  infinite  space,  or  ita  ifotatidlis,  and 
rocking,  and  strains,  and  agonisms  and  creakings ;  its  belehings,  and 
earthquakes  and  volcanoes,  as  it  submits  to  the  iron  grasp  of  these 
mighty  conenrrent  forces,  that  evermore  handle  it  with  the  same  ease 
IB  a  boy  spins  and  lashes  his  top  npon  the  marble  floor ;  or  if  yoa 
3  ver  become  able  to  dispense  with  any  one  or  all  of  these,  by  any  pro- 
cess of  culture  or  art,  I  would  like  to  call  in  and  hear  you  lecture  on 
climates. 

In  every  possible  economic  point  of  view,  however,  I  consider  it 
vrhoUy  impossible  tliat  the  people  of  the  West  should  pay  too  much  or 
too  earfy  attention  to  tree  planting;  but  alt  work  dope  on  a  solid  and  real 
baeis  of  shnple  truth,  is  generally  quicker  and  better  done  than  work 
incited  by  extravagant  and  exaggerated  fancies.  Let  us  then  find,  if  we 
can,  the  real  facts  in  the  case. 

That  local  clouds  and  rains  tend  to  follow  streams  and  damp,  shaded 
timber-belts,  all  other  things  being  equal,  results  inevitably  from  prin- 
ciples already  laid  down ;  that  such  is  the  case  also  in  fact,  thousands 
of  unsophisticated  observers  bear  witness,  in  all  parts  of  the  oountry. 
That  the  millions  of  pointed  leaves  of  the  forest  trees  do  in  fact  operate 
as  a  sort  of  electric  conductors,  performing  naturally  the  same  office  of 
changing  the  electric  relations  of  repellant  air-currents,  and  causing 
them  to  commingle,  and  give  up  their  latent  rain,  on  the  same  princi- 
ple that  I  propose  to  produce  the  same  efiect,  by  a  conducting  wire  at- 
tached to  a  balloon,  or  otherwise  elevated,  there  can  be  scarce  a  doubt. 

That  such  trees  shade  the  earth  and  keep  the  undei^round  waterline 
in  summer  much  higher  than  it  would  be  if  they  were  swept  off;  that 
on  the  other  hand  they  arrest  the  sweep  of  the  cold  winds,  and  esped- 
ally  if  evergreen,  blanket  over,  so  to  speak,  the  earth  in  winter,  and 
cause  it  to  radiate,  or  part  with  its  accumulated  summer  heat,  much  more 
slowly  than  the  naked  fieds  do,  admits  of  no  doubt  at  alL  So  fut^ 
then,  the  effects  of  lorests  are  and  must  be  very  great  over  any  given  lo- 
cality. 

But  there  is  another  point,  not  so  commonly  considered.  I  refer  to 
;the  vast  amount  of  water  that  a  forest  itself  daily  draws  up  and  pumps 
out,  or  throws  off  into  the  air.  According  to  Haler,  the  grape  vine 
throws  off  about  one-half  ounce  of  water  to  every  square  foot  of  surface, 
every  twenty-four  hours ;  the  apple  tree  and  the  sunflower  exhale  or 
throw  off  nearly  a  full  ounce,  in  the  same  time,  to  the  same  surface ;  and 
other  trees  and  plants  still  more  than  these.  It  is  also  estimated  that  a 
large  tree  contains  iirom  four  to  six  acres  of  natural  ioV\^<^^^\i^%% 
snoderate  sized  tree  woald  afford  one  acre  of  {o\\&g^\  Si^\)toi^^^^i&^^^sr^ 
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only  forty  eoeh  trees  to  the  acre,  each  acre  would  pump  up  into  thi  m, 
every  twenty-four  houra,  two  thousand  fi?e  hundred  barrels  of  w»ta 
of  fourty  galioiis  each.  I  say  pump  up,  because  such  is  the  Cset;  ill 
this  immense  quantity  of  water  is  not  simply  evaporated  from  the  SB^ 
face  by  the  power  of  heat,  but  it  is  actually  pumped  up,  from  the  depth  of 
the  earth  beneath,  by  the  force  of  those  myriads  of  little  vegetibl* 
cells,  of  which  all  treee  are  composed,  passing  from  cell  to  cell  by  t 
principle  called  endosmoee  and  exdoamose  attraction,  not  wholly  soiikE 
the  interaction  of  pnmp  valvee,  only  vastly  more  simple,  ctirions  sad 
effective,  and  when  eacii  drop  of  this  water  has  performed  its  ofScetf 
bearing  in  solution  its  portion'of  solid  matter  tu  iho  leaves  or  stemsof 
the  tree,  it  is  thrown  out  into  the  air,  as  of  no  more  use  to  that  pI»Dt 
or  tree.  Is  it  possiijle  that  such  an  operation  should  go  on  incessastlj, 
night  and  day,  over  large  areas  of  laud,  without  furnishing  to  surroimd- 
ing  fields  a  large  increase  of  those  material,  out  of  which  the  dtrni, 
the  rains  and  the  thunder  showers  are  made!  We  well  know  thitil 
is  not.  It  is  true  thai  other  vegetable  products  proportionally  ezbala 
water  in  the  same  way ;  but  that  from  a  grass  or  grain  field  is  compin- 
lively  Bmall,  and  active  only  io  the  early  part  of  the  season;  lliit 
from  a  corn  field  is  much  larger,  and  more  continuoae  ;  hence  aeon 
field  is  well  nigh  able,  if  kept  in  viporons  irrowth,  so  to  ppeak,  to  pump 
its  own  water  ;  to  tiirow  uj)  enough  by  l! ay  to  make  is  own  dewbj 
night,  if  the  lazy  plowman  will  hut  keep  his  plows  miming,  so  that  the 
loose  SOU  can  drink  up  again  what  actually  fails  down  upon  it.  Bat 
none  of  tliese  compare,  in  the  amount  of  their  exhaled  water,  with  i 
forest  or  a  timber-belt,  nor  in  the  depth  below  the  earth,  from  whidi 
they  art!  able  to  draw  up  their  watery  Bupplies. 

With  such  plain  facts  as  these  before  ue,  how  can  we  well  over-etti- 
mate  the  beneticent  effects  of  forests,  groves  and  timber-belts,  in  modfr 
rating  the  extremes  of  beat  and  cold,  of  floods  and  droughts,  said* 
Irora  all  their  profit,  and  beauty  and  comfort,  to  man  and  beast,  wh* 
ever  they  are  judiciously  applied  ?  I  am  most  profoundly  convineal 
that  it  is  possible  to  double  the  real  value  of  every  acre  of  land  in  Dt 
nois,  within  twenty  years,  by  a  judicious  and  universal  syetem  of  tw 
planting  alone. 

1  have  thus,  my  ftiends,  given  you  as  best  I  could  a  sort  of  a  naked 
and  bare-boned  skeleton  view  of  this  beautifully  sublime  and  sublimelT 
beautiful  subject  of  climatology. 

Whatever  young  man  of  you  ever  arrives  at  even  a  tolerable  nndff- 
standing  of  this  one  tim^ilft  acience  of  the  agriculturist — only  thiscnei 
aiuoDg  the  mu\tiluiie,  bo  lita.A'^j  ravft,  ralCvtasiA-^   wsiaissajjed  with  our 
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moBt  beantifnl  and  interesting  of  all  profesfeions,  and  of  all  arts — will  de- 
if  ve  therefrom  more  solid  and  ennobling  knowledge,  more  tme  culture, 
more  real  discipline  of  the  highest  and  best  powers  of  the  human  mind ; 
more  trae  power  of  practical  analysis  and  reason ;  more  that  in  all 
regards,  elevates,  and  blesses,  and  adorns,  and  inspires  human  souls 
and  human  beings,  than  all  the  old  Greeks  and  Latins  ever  knew,  or 
the  joint  knowledge  of  all  their  peculiar  literatures  can  ever  afford. 
Still,  I  would  by  no  means  depreciate  or  interdict  the  study  of  the  clas- 
sics, wherever  those  studies  are  either  apposite  or  appropriate.  But  I 
would  say  to  all  their  devotees,  as  the  Saviour  of  men  said  to  the  Jew- 
ish conservatives  of  old,  '^  These  things  ought  ye  to  have  done,  but  not 
have  left  the  other  undone." 


LECTURE  ON  INSECTS. 

BT  WILLIAM  LE  BAROX,  M.  D.,  STATE  JUIT0M0L0GI8T. 

Insects  constitute  the  most  numerous  class  of  the  third  primary  divi- 
sion of  the  animal  kingdom,  designated  by  the  name  Articulata. 
They  are  so  called  because  their  bodies  and  limbs  are  divided  into  many 
segments,  united  by  a  corresponding  number  of  joints  or  articulations. 

Two  of  the  other  great  divisions,  the  Mollnsca  and  the  Sadiata,  of 
which  the  oyster  and  the  star  fish  may  be  taken  as  respective  exam- 
ples, are  soft-bodied  animals  which  are  usually  enclosed  in  a  sh^  and 
which  exhibit  scarcely  any  trace  of  proper  articulations. 

The  primary  division  of  the  animal  kingdom  or  the  Yertebrata  have 
parts,  it  is  true,  to  which  the  segments  of  the  Articulata  are,  for  the 
most  part,  analogous,  but  they  are  less  distinct  and  less  visible  exter- 
nally, so  that  the  term  Articulata  happily  expresses  the  most  prominent 
characteristic  of  this  class  of  animals. 

The  name  insect,  derived  from  two  Latin  words  meaning  cut  in  two, 
is  founded  upon  the  same  peculiarity ;  and  entoma^  the  Greek  word  for 
insect,  fiom  which  our  word  entomology  is  derived,  means  precisely 
the  same  thing. 

Let  us  see  for  a  moment  how  extensively  this  idea  of  «A!;t^a^\^iu^^s^ 
is  carried  out 


In  the  first  place,  the  body  of  an  iiieect  presents  three  principal  in- 
■ione,  ufliially  separated  from  each  other  by  deep  incisions.  Tlwyit 
called  the  Head,  tbo  Thorax,  and  the  Abdomen.  The  head  isatUeW 
to  the  thorax  bya  narrow  neuk,  and  the  abdomen  ie  oHen  joined  lotb 
thorax  by  a  nurrow  fooWtalk  called  tbo  pedutmle.  This  peduncle  i* 
■omeiimea  si>  abort  that  it  is  not  extertially  visible,  nnd  in  aome  wiids 
orders  oi  ineecu  the  abdomen  ie  joined  to  the  thorax  by  the  ^caicr 
part  of  its  breadth,  in  which  case  it  is  said  to  be  seseile. 
.  If  we  examine  the  thoiax  critically,  we  fiiid  that  it  ie  composed  d 
three  parts  closely  consolidated,  bnt  neually  distinguiabable  by  sup* 
fioial  or  slightly  incised  liuea.  Theee  parts  are  callud  the  prothuni, 
the  tnesothorax  and  the  metathorax.  Each  of  tbeeo  three  segmenlaii 
furnished  on  the  underside  with  a  pair  of  legs,  8o  that  all  insi'cts  tn 
hexapode,  or  six  legged  animals.  Those  creatnres,  therefore,  whicii 
liave  more  than  six  legs,  like  the  spiders  which  have  eight,  or  the  mili> 
pedes,  which  somelimea  have  more  than  a  hundred,  though  they  m 
generally  called  insects,  are  not  regarded  as  strictly  belonging  to  llid 
class.  To  the  thorax  alfiO  are  attached  the  wings  or  org:ans  of  fligbt, 
the  front  pair  being  attached  to  the  mesothorax,  and  the  bind  puti 
vhen  they  exist,  to  the  metatbonix. 

The  abdomen  consists  of  a  number  of  aegmen  ts  in  the  form  of  rings, 
more  or  leas  movable  on  each  other,  each  ring  usually  overlapping  a 
little  that  which  is  next  behind  it.  The  number  of  abdominal  seg- 
ments  varies  somewhat  in  different  families  of  insects.  In  the  larva  or 
caterpillar  state,  in  which  the  annulose  structure  is  more  simple,  the 
body  is  divided  into  12  rings,  besides  the  head.  As  the  thorax  in  die 
winged  or  perfect  insects,  exhibits  three  segments,  it  follows  that  in 
order  to  make  up  the  number  12,  the  norma!  number  of  abdominal 
rings  must  be  supposed  to  be  nine  ;  and  in  the  male  earwigs  (  Forfen- 
lidiE )  this  number  is  aclually  found  to  exist,  though  the  ueual  nnmber 
is  not  over  six  or  seven.  The  numberof  joints  in  the  antennas  or  homs 
of  insects  is  very  variable.  In  the  large  order  of  Coleoptera  or  beetles, 
the  number  is,  with  very  few  exceptions,  eleven  ;  and  this  may  betaken 
as  not  far  from  the  average  number  in  the  class  of  insects — some  oniers 
as  the  Orthoptera,  Neuroptera,  Lepidoptera,  and  the  majority  of  the 
Hymenoptera,  having  more  than  eleven,  whereas  the  Heiniptera,  Ei> 
moptera,  a  part  of  the  Hymenoptera,  and  the  greater  part  of  tbt-  ei- 
tensive  order  of  Diptera,  have  less  than  eleven.  The  mouths  of  in- 
sects, as  a  general  ride,  are  composed  of  an  upper  and  lower  Hp.  a  pair 
of  upper  and  lower  jaws,  aTvd  l-ma  ijavrs  of  palpi  or  feelers,  which  aw 
short   articulated  appeud8.^e&,  cMM.m\;\^^  >m»sSi?S  ^^s,  '^s^m^  -^^  four 
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joints  respeetiyely,  or  14  joints  in  all  four  of  tbem.  The  legs  of  in- 
sects, without  including  the  generally  immovable  hip  joint,  are 
composed  of  the  thigh,  the  leg,  and  the  tarsus  or  foot,  which  is  usually 
6-jointed,  making  seven  pieces  in  each  leg,  or  42  in  all  the  legs  com- 
bined. 

In  counting  up  the  number  of  distinct  pieces  of  which  an  insect  is 
composed,  therefore,  we  may  reckon  13  segments  for  the  head 
and  body,  22  for  the  antennsB,  parts  of  the  mouth,  20;  wings,  4, 
and  legs  42 ;  making  in  all  101  joints  or  pieces  ;  and  in  the  insects 
with  many-jointed  antennee,  this  number  would,  of  course,  be  consid- 
erably increased.  In  round  numbers,  therefore,  we  may  say  that  an 
insect  is  composed  of  about  one  hundred  distinct  pieces  or  segments — 
connected  together  by  movable  joints. 

I  have  run  through  this  calculation  to  show  the  remarkable  appro- 
priateness of  the  term  Articulata,  meaning  many-jointed,  for  the  ani- 
mals of  this  class ;  but  I  should  not  have  taken  up  so  mac^  time  lor 
this  purpose,  had  it  not  given  me  an  opportunity,  at  the  same  time,  to 
give  you  a  brief  sketch  of  the  component  parts  and  external  organs  of 
insects. 

Of  the  number  of  actaally  existing  species  of  insects  it  would  be  im- 
possible to  make  an  accurate  estimate,  and  almost  as  difficalt  to  form 
an  adequate  conception. 

In  1854  Lacordaire  estimated  the  number  of  species  of  Coleoptera,  or 
beetles  alone,  to  be  80,000  actually  known  to  exist,  and  it  would  be 
safe  at  the  present  day  to  put  the  number  at  100,000 ;  and  this  is  only 
one  of  eight  orders ;  three  others,  of  which  the  Hymenoptera,  or  wasp- 
like order,  the  Lepidoptera,  or  butterfly  and  moth  order,  and  the  Dip- 
tera,  or  two- winged  order,  are  not  much  inferior  in  number  of  species 
to  the  beetles.  The  number  of  species  of  insects  actually  known,  or 
reasonably  supposed  to  exist,  cannot,  therefore,  fall  short  of  500,000, 
or  half  a  million.  The  number  of  species  already  found  in  the  United 
States  is  upwards  of  80,000. 

Now,  in  contemplating  such  a  vast  variety  of  insect  forms,  we  should 
become  absolutely  bewildered,  if  it  were  not  for  the  incalculable  aid 
we  derive  by  applying  to  them  the  well-known  and  established  prin- 
ciples of  classification. 

It  is  found  that  this  almost  countless  host  of  insects  can  all  be  r^ 
duced  into  seven  or  eight  large  groups  designated  by  the  name  of  or- 
ders.   Where  these  orders  approach  or  run  into  each  other^  certaioL 
intermediate  or  osculant  forms  are  found  to  ex\%t  ^\i\0[i  q».\i  V)tci^^\s)»^ 
be  classed  with  one  of  the  adjacent  orders  about  w^  ^^  ^a  ^J5JL^  of^^^- 


and  in  other  cases  we  cannot  very  Batisfactorily  inclade  them  in  ei&tc. 
This  hae  led  eome  claeeifiera  to  elevate  these  intermediate  grotipi  u 
tlie  rank  of  ordere.  Bnt  it  ie  very  qtiestionable  whether  either  tern- 
tific  or  practical  entomology  haa  pained  by  this  step.  The  EogBA 
entomologists  have  generally  adopted  this  more  numerous  subdiritioB. 

Mr.  Stevens,  in  his  catalogue  of  British  insects,  divides  them  iob 
fbnrteea  orders,  and  Mr.  Westwood,  in  his  uiodern  classificuiw ef 
insects,  admits  thirteen.  Linnseus,  the  great  tbunder  of  classiScalkB 
and  nomenclature,  included  all  winged  insects  in  six  orders  bat  Iic^gf 
course,  had  much  fewer  species  to  deal  with  than  we  now  have. 

The  great  French  author,  P.  H.  LaCralle,  who  has  been  styled  tbe 
prince  of  modern  entomologists,  preferred  the  more  simple  and  ooat- 
prehensive  classifiontiou,  and  admitted  but  eight  orders  in  the  clustf 
insects,  and  my  personal  friend  and  preceptor  in  entomology,  Dr.TW- 
dens  Wm.  Harris,  of  Cambridge,  Massachusetts,  who  waa  certainly 
second  to  no  entomologist  that  America  has  produced,  in  his  well- 
known  treatise  on  noxious  insects,  comprises  them  all  in  seven  ordtf^ 
excluding  the  Neuroptera  from  the  list  of  orders  contaioiog  noxiM 
Bpecies. 

The  great  advantages  derived  from  elassification  depend  apon  llii 
principle  that  all  natural  objects  constituting  a  natural  divisiLni,  whetb"f 
it  be  a  class,  au  order,  a  family,  or  a  genua,  have  certain  characters  in 
common,  so  that  if  we  know  the  characters  of  one  of  its  constitaeni 
species  we  know  to  a  certain  extent  the  characters  of  all. 

If  you  show  to  an  ex[)erienced  entomologist,  for  example,  an  inees 
which  he  never  saw  or  heard  of  before,  he  will,  io  most  iDBtances,  tell 
you,  at  a  glance,  a  great  part  of  its  history. 

We  cannot  therefore  familiarize  ourselves  too  much  with  the  charw- 
ters  of  natural  groups,  beginning  with  the  few  primary  divisions,  ani 
descending,  as  we  may  have  time  aud  opportunity,  to  tliose  of  inferi« 
rank. 

We  repeat,  then,  that  all  the  countless  hosts  of  insects,  collected 
from  all  parts  of  the  globe,  and  which  people  the  earth,  the  air,  and 
the  water,  can  be  arranged  under  seven  great  divisions,  which  are  del- 
ignated  by  the  name  of  orders.  These  orders  are  as  follows:  Tb* 
Ooleoptera,  or  beetles ;  the  Orthoptera,  composed  chiefly  of  the  gnsi- 
hoppers;  the  Hemiptera,  or  bugs,  projierly  so-called;  the  Neuropten, 
including  the  dragon-flies  and  the  Ephemerie,  or  May-dies,  the  Hy- 
menoptera,  or  wasps  and  bees;  the  Lepidoptera,  or  butterflies  aini 
motha ;  aud  the  DiplBta,  oi  x.wo-'«vi\^^i  i^ae,. 
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I  wish  to  dwell  for  a  few  moments  upon  the  meaning  and  extent, 
and  force  of  these  few  great  primary  divisions  of  insects.  And  I  beg 
yon,  my  friends,  to  divest  your  minds  of  the  idea  that,  in  so  doing,  I 
am  dealing  in  technicalities,  or  scientific  abstractions.  Far  from  it. 
These  orders  are,  to  entomology,  what  the  continents  are  to  the  geo- 
grapher, or  the  four  cardinal  rules  of  arithmetic  are  to  the  mathema- 
tician. 

They  are  seven  arches  on  which  rests  a  stupendous  superstructure. 
They  embrace  the  seven  primary  ideas  or  principles  which  enable  ub 
to  take  the  world  of  insects,  as  it  were,  in  our  grasp,  and  bring  within 
the  scope  of  our  comprehension  half  a  million  of  diverse  forms. 

They  are  the  keys  to  the  seven  inclo>ures  in  which  we  may  suppose 
all  insects,  whether  noxious  or  otherwise,  to  be  contained,  and  whiqh 
we  must  possess  ourselves  of  if  we  would  become  acquainted  with, 
their  appearance,  their  characters  or  their  habits. 

It  will  be  observed  that  the  names  of  the  orders  of  insects  (Oole- 
optera,  Lepidoptera,  etc.,)  all  have  the  termination  piera.  This  is  the 
plural  of  the  Greek  word  ircepov^  meaning  a  wing.  The  primary  divi- 
sions of  insects,  therefore,  are  founded  upon  the  diversities  in  their 
wings ;  and  the  wings  of  insects  being  their  largest  and  most  conspic- 
uous organs,  we  are  able  to  apply  the  principle  of  classification  thus 
happily  selected,  at  a  glance,  and  without  any  minute  and  laborious 
examination.  This  mode  of  classifying  insects  was  suggested  and 
commenced  by  Aristotle,  and  almost  perfected  by  Linnseus. 

J.  C.  Fabricus,  a  learned  German  entomologist,  subsequently  di- 
vided winged  insects  into  eight  primary  groups,  founded  upon  differ 
ences  in  the  parts  of  the  mouth,  arguing  that  the  organs  used  in  seiz- 
ing and  masticating  food,  are  of  more  importance  in  the  animal  economy 
than  the  organs  of  locomotion.  However  philosophical  this  view 
might,  at  first  sight,  appear,  it  was  found  not  to  lead  to  satisfactory  re- 
sults. In  other  words  it  was  a  step  backwards  in  the  history  of  ento- 
mology. This  system  has,  long  since,  been  abandoned,  all  modem 
authoi:0  having  adopted  the  simpler  and  clearer  classification  of  the 
great  masters.  The  term  (Joleopttra  is  compounded  from  two  Greek 
words  xoX€o<:  a  sheath  or  case,  and  itrtpa  wings.  It  embraces  the  great 
order  of  beetles,  which  are  distinguished  from  other  insects  by  having 
their  wings  inclosed  and  protected  under  horny  sheaths  or  wing-cases, 
designated  in  scientific  language  by  the  word  dyira.  Most  insects 
have  four  membranous  wings*  The  beetles  have  but  two.  The  elytra 
represent  and  take  the  place  of  the  anterior  pair.  They  are  Ti<st^^.%^^ 
in  flight,  but  are  held  erect  and  motionleBA  %o  «a  hoXi  \jc^  Oc^Vr^t^  ^^ 


notion  of  the  true  mnga.    The  winge  are  much  larger  than  tlie  «T5^H 
iiid  in  order  tu  bft  covere'l  by  them  require  to  bo  folded  two  ways,  d^H 
a  both  longitiidintilly  and  transversely.     The  beetles  are,  as  miglitMfl 
iQppoeed,  comparatively  jioor  flyers.     Some  of  them  lia*-e   no  winjpi^   I 
inder  iheir  caaea.     Many  which  have  wing8  seldom  or  never  ose  thM>]    | 
lad  many  others,  like  the  carculioa  and  the  leaf-beetles,  or  CbryKiine- 
jdie,  when  alarmed  do  not  attempt  to  escape  by  flyingj  nor  by  running, 
wt  by  contracting  their  legs  and  winjfs  close  to  their  bodies  and  dro}- 
rfng  to  the  ground,  usually  amongst  dead  leaves  or  grass,  where  it  H 
>(ten  impoBBible  to  find  them.     It  was  to  take  advantage  of  tliie  eingulBr 
aabil  that  the  contrivance  known  as  Ciirculio-catcber  was  coDstructed. 
The  Coleoptera  are  the  most   numerous,  the  most  divereitied.  ud 
the  most  generally  collected  and  studied  of  all  the  ordt-re  of  insectt. 
riiey  are  the  most  easily  captured,  and  preeerved,  of  all  insects,  and 
therefore  always  conetitnto  a  large  proportion  of  every  general  collec- 
tion or  catalogue.     From  this  it  undoubtedly  follows  that  their  nuiow- 
leal  importance,  as  compared  with  some  of  the  other  large  orders,  such 
M  the  Hymenuptera   and   Lcpidoplera,   is   considerably    over-raled. 
Nevertheless,  I  think  it  will  generally  be  admitted  to  take  the  pr«ct- 
dence  in  this  respect. 

It  is  also  the  most  nnmerous  and  diversified  in  noxioTia  species,  no 
other  order  approaching  it  in  this  respect,  except  the  Lepidoptera 
It  contains  the  extensive  and  destructive  family  of  Curculionidieor 
snout- beet  lea,  the  ChrysomelidEe,  or  leaf  beetles,  he  Melolonthidte,  or 
leaf-cbaifers,  the  Cantharides,  or  blister-beetles,  and  all  the  extenuve 
tribes  of  wood  borers,  except  a  very  small  proportion  of  the  larvse  of 
the  Lepidoptera. 

The  second  order  of  insects  is  the  Orthoptera.  This  name  is  alw 
composed  of  two  Greek  words  "/"^uc  (straight)  and  J^rcpa  (wings).  They 
are  80  called  because  the  inferior  or  true  wings  are  folded  only  length- 
.  wise,  like  a  fan.  It  includes  the  grasshoppers,  crickets,  cockroaches, 
and  a  few  other  families.  These  insects  also  have  tlie  wings  covered 
by  a  case,  analogue  to  the  elytrum  of  the  Coleoptera,  but  it  is  differ 
ent  in  form  and  consistency,  being  longer,  straighter  and  more  flexible, 
resembling  in  texture,  parchment  more  than  horn.  The  wing-coven 
of  the  Orthoptera  are  called  tegmina,  to  distinguish  tbem  from  tiia 
elytra  of  the  Coleoptera ;  unlike  the  elytra,  they  are,  by  some  species  at 
least,  used  in  flight.  Under  these  tegmina  the  wings,  as  I  have  said,  are 
folded  straight  or  lengthwise,  whilst  under  the  shorter  caaea  of  tbt 
Coleoptera  they  ret^uire  to  be  folded  also  croaswise.  In  this  connectioD 
I  have  a  great  mind  xo  t«\\.  ^ou  a."\a\.'Cia  «xv«i&i:ftA<;£.  ib^  ^sw^^krly  stud- 
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^-   168  in  entomologji  ae  famishing  a  pretty  good  illustration  of  the  diffi. 

^'  calties  which  often  beset  the  path  of  the  juvenile  student.    When,  as* 

'  a  boy,  I  began  to  be  interested  in  the  study  of  insects,  some  40  years 

^ '  ago,  nothing  had  been  published  upon  this  subject,  in  this  countryj 

^'  except  some  of  the  descriptions  of  Mr.  Say,  scattered  in  several  period* 

'-  icals,  and  some  of  the  earlier  writings  of  Dr.  Harris,  and  a  few  others. 

"    No  elementary  work  had  been  attempted  here,  and  the  only  work  im- 

-^'  ported  from  Europe  was  a  few  copies  of  the  first  edition  of  £irby  & 

--  Spence's  Introduction,  in  four  octavo  volumes,  a  work  of  great  value 
^'  but  still  greater  rarity,  and  which,  at  any  rate,  would  have  been  beyond 

'  the  reach  of  my  pecuniary  means.  We  had  in  our  home  library,  how« 
^=^  eyer,  that  vast  compendium  of  knowledge,  and  father  of  dictionarieu,^^ 
-=f  known  as  Bees'  Cyclopedia,  in  about  forty  large  quarto  volumes,  which 
.^'.some  of  my  hearers  may  possibly  be  old  enough  to  have  seen.  In  this 
^4  work  was  an  article  of  considerable  length  on  the  subject  of  insects, 

i  defining  the  orders  and  some  of  the  leading  genera  under  each.     With 

r«r;'  thb  cumbersome  and  imperfect  guide,  I  launched  out  upon  the  bound* 

'.  less  ocean  of  entomolo^ty.  I  was  as  ignorant  of  the  subject  scientifi- 
^.;  cally  as  a  babe  unborn,  and  did  not  know  one  order  from  another.  One 
of  the  first  insects  which  I  captured  and  attempted  to  analyze,  was  a 
^/  pretty  copper  colored  beetle,  three*fourths  of  an  inch  in  length,  which  I 
-- :  have  since  learned  to  be  the  Dicerca  Divaricata,  belonging  to  the  family 
:^j-  of  Buprestidffi ;  the  same  family  which  contains  the  flat  headed  borer  of 
^j:  the  apple  tree,  and  the  larva  of  this  species  is  injurious  in  the  same 

.;  way  to  the  cherry  and  the  peach  tree.    My  first  object  was  to  deter- 

_^;  mine  to  what  order  my  specimen  belonged.    So  opeiiing  my  big  com-. 

pendium,  I  found  that  the  order  Coleoptera  contained  all  those  insects 

:r^.  which  have  their  wings  folded  both  lengthwise  and  crosswise  under 

..^  their  cases,  and  the  Orthoptera  embraced  those  which  have  their  wings 

;  folded  only  lengthwise  under  their  cases.  Upon  raising  the  wing 
_^^  covers  of  my  specimen  and  examining  the  wings,  I  found  them  to  be 
^  .  folded  lengthwise  only.    It  must  therefore  belong  to  the  order  of 

.  Orthoptera.  The  next  thing  was  to  find  to  what  genus  it  belonged. 
^    <  But  after  trying  it  in  all  manner  of  ways,  I  could  not  make  it  fit  any 

.  of  the  described  genera.    After  puzzling  over  it  till  I  was  tired,  I 

. threw  it  aside  in  despair — or  in  disgust,  I  cannot  tell  now  which. 

^ ._.  Many  years  afterwards,  when  I  came  to  know  more  about  insects,  I 
j;,^^  learned  that  this  family  of  Buprestidie  is  the  only  one  in  the  whole 
order  of  Coleoptera  which  has  the  wings  folded  straight  like  the  Or- 
-    t&optera.   I  had  at  the  very  outset  run  again&t  ou^  oi  \^Q^^^^<;^^'^>ci.^'GksS^ 


eteee  with  which  o&tnre  seeme  to  delight  to  qnalify  her  geueraliatMU, 
IcBt,  perhapB,  we  should  fathom  her  secrets  too  eaallj. 

I  pass  on  to  the  third  great  divisioo  of  inseetB,  the  Uemiptera.  This  tern 
le  derived  from  the  Greek  wtdu,  half  and  nr/xa,  wingg.  Ihej  »« 
the  half-winged  or  more  properly  the  half-and-half  winged  insects,  be- 
CBUBe  the  basal  half  of  their  wing-casei  is  thick  like  parchment,  lod 
the  terminal  half,  thin  and  membranoas.  This  is  the  order  of  luji, 
Btrictly  6o  called.  They  do  not  have  gnawing  teeth  like  the  two  formw 
Crdera,  bnt  a  kind  of  beak  or  sncker  throagh  which  they  imbibe  liquid 
nutriment.  It  ioclndes  the  brown  Bqnaah-biig,  the  chinch-bng,  anJ 
the  bed-bug.  Moat  of  the  insects  of  this  order  have  a  felid  odor, 
Bimilar  to  that  of  the  three  species  which  1  have  just  mentioned.  TLis 
order  contains  but  few  noxious  speeieB,  but  most  of  these  are  of  a  Tat 
leriouB  character.  It  is  divided  into  two  strongly  marked  sections,  in 
one  of  which  the  wing-cases  do  not  present  the  contrasted  chancif 
above  described.  Most  modem  authors  consider  this  section  enUllisI 
to  the  rank  of  a  distinct  [order,  to  which  they  have  given  the  name 
Homoptera,  meaning  wings  of  the  same  consistency  throughooL  TU) 
flectioQ  oontaioB  the  Aphides  and  the  Bark  lice. 

The  next  order  is  that  of  the  Nenroptera,  a  term  compounded  of 
vtuptyj,  a  nerva  or  iinev>,  and  r.Tepa^  icmgs,  so  called  because  the  four 
wingB  are  composed  of  a  thin  membrane  spread  over  a  compiicated 
network  of  nerves  or  veins,  a  structure  with  which  yon  are  all  familiV 
in  the  wings  of  the  dragon  flies  or  devil's  needles,  which  constitute  » 
leading  family  in  the  order.  This  is  the  great  aquatic  order  of  insecti, 
and  is  considered  as  holding  the  same  place  in  the  circle  of  insects  tl* 
fishes  hold  in  the  circle  of  the  vertebrata,  and  that  ducks  and  gecn 
hold  in  the  circle  of  birds.  It  is  not,  however,  eiclusively  aquatic,  bnl 
more  than  half  of  the  familiea  which  compose  it  are  aquatic  in  thor 
larva  state,  and  the  perfect  insects  are  usually  seen  in  the  neighbiT 
hood  of  ponds  and  water  courses.  This  order  is  remarkable  for  net 
containing  a  single  species  injorions  to  the  farmer  or  hortieultoiiiL 
Most  of  the  species  are  carnivorous,  and  some  of  them  are  useful  kj 
aiding  us  in  keeping  noxious  insects  in  check.  The  dragon  flies  ta 
the  hawks  of  the  insect  tribes,  and  prey  largely  upon  other  insectt. 
The  order  also  contains  the  famous  little  lace-winged  flies,  which  SR 
one  of  our  most  eflicieat  aids  in  the  destruction  of  the  Aphides  <v 
plant-lice. 

The  fifth  order  of  insects  in  this  arrangement,  is  that  of  the  Hym* 
opiera,  a  word  derived  iTom  Kiimen  ».  ■m'4ii\\iTwa.e^  and  ^tera  wings,  M<i 
BO  caileil  because  the  -wiu^a  avo  wjuv^^oiftCi.  Q'i  ni.  -i^ii^-o.  •^raatejaM&.-aWB- 
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^    brane  or  skin,  without  cases,  and  with  comparatiyelj  few  veins.    This 
»  the  order  of  the  wasps  and  bees,  or  rather  of  wasp-like  and  bee-like 
I    insects. 

It  is  one  of  the  most  exclosive  orders,  being  nsnallj  ranked  in  this 
.::  respect  next  to  the  Coleoptera.  It  holds  a  very  peculiar  relation  to 
I  human  interests.  It  contains  a  few  noxious  species,  mostly  confined  to 
J  one  fiimilj,  that  of  the  saw-flies.  This  family  contains  die  rose^lug, 
=-  fhe  pear-slag,  and  the  destructiye  saw-flies  of  the  currant  bush,  the 
1    elm,  and  the  pine. 

But  the  great  importance  of  the  Hymenopterons  order  lies  in  the 

i  ikct  that  it  contains  the  great  majority  of  those  small  but  numberless 

^;  parasitic  insects,  which  perform  so  important  a  part  in  maintaining  the 

r   balance  between  the  world  of  insects  and  that  of  plants,  and  which, 

.:  more  than  all  other  agencies  combined,  serve  to  check  the  excessive 

_.  multiplication  of  noxious  insects. 

There  is  but  one  family  of  insects,  outside  of  the  order  of  Hymeno- 
:  ptera,  that  contains  any  considersble  number  of  parasitic  species,*  and 
-^  that  is  the  family  of  the  Tachinidse  in  the  order  of  Diptera.     With 
the  exception  of  this  one  family,  nearly  all  the  hosts  of  parasitic  in- 
--:  sects  belong  to  three  families  of  the  Hymenoptera,  namely,  the  Ichneu- 
_  mon  flies,  the  Chalcis  flies,  and  the  Proctotrupid».     Of  these  the 
^;  Ichneumon  flies  are  the  largest,  but  they  probably  do  not  average  more 
than  one  quarter  of  an  inch  in  length,  and  the  species  of  the  other  two 
^.,  families  do  not  average  one-tenth  of  an  inch.    Of  the  numbers  of  these 
_  insects  we  can  form  no  conception.    In  the  British  Islands  alone, 
..  where  much  attention  has  been  given  to  these  minute  insects  by  ento- 
mologists, 265  genera  have  been  recognized  and  described.    Some  of 
.    these  genera  contain  upward  of  a  hundred  distinct  species,  and  the 
..  number  of  individuals  appertaining  to  many  of  these  species  could  only 
be  enumerated  by  hundreds  of  millions.    These  innumerable  and 
almost  infinitessimal  insects  perform  an  all-important  and  indeed  in- 
^  dispensable  part  in  the  economy  of  nature.     To  their  instrumentality  it 
^  is  now  well  known  we  owe  our  deliverance  from  some  of  the  most 
^  destructive  insects.    It  is  moreover  an  interesting  thought  that  these 
,  minute  creatures  ply  their  busy  avocations  wholly  irrespective  of  our 
.oo-operation  and  in  spite  of  our  opposition.    Man,  by  the  wanton  de- 
.,  Btruction  of  the  insectivorous  birds,  can  temporarily  disturb  the  har« 
mony  of  nature,  can  create  a  slight  eddy  or  backwater,  so  to  speak,  in 
the  onward  flow  of  a  beneficent  providence,  and  might,  indeed^  vw  Vc^^ 

*  The  Dipterous  fuaUieB  of  Coaopaidx  and  a  part  at  leaal  ot  \^q  ^^^a&v^>  ^\A  \it<^^"^^ 
*ff  the  gpeciea  of  the  saomMloaM  order  of  Strepsiptera,  are  paraa\\\c. 


ignorance  or  hU  perTersitj,  inflict  irremediable  injur;  apon  bia  on 
interests,  were  he  not  s&ved,  in  epite  of  liiniaelf,  by  the  all-perradisg 
and  onc'ontrolla!)le  instrumental  it  j  of  the  paraaitic  Hjfmenoptera. 

The  Hymenopterous  order  is  also  remarkable  for  the  eociul  h&lNU 
and  wonderful  inatincCs  of  Bome  of  ita  species,  which  is  etrikinglj 
illustrated  bj  the  well  known  hiatoriea  of  the  ants  and  the  bees. 

The  next  order  of  insects  which  we  are  to  consider  ia  that  of  tii« 
Lepidoptera.  This  temi  is  derived  from  u/i<ju  atcale,  and  xTtpa  tpiaffc 
These  insefts  are  so  called  because  their  wings  are  covered  and  on* 
mented  with  minute  scales,  overlapping  each  other  like  Bhinj^les,  ftp- 
peariDg  to  the  naked  eye  like  the  finest  dust,  but  giving  to  the  wiugi 
a  peculiarly  eot^  and  beautiful  surface. 

This  is  the  order  of  the  butterflies  and  moths.  It  is  an  order  of 
great  extent,  being  about  equal  in  the  number  of  genera  and  speufs  to 
the  Hymenuptera,  and  is  equally  remarkable  for  the  beanty  and  «■ 
tractiveness  of  the  winged  insects,  and  the  voracity  and  de«tructiTea«« 
of  their  larviB,  commonly  known  by  the  name  of  caterpillars.  The*e, 
Tirith  one  or  two  rare  and  abnormal  exceptions,  are  all  vegetable  feeden, 
■Qb^ieting  mostly  upon  the  leaves  of  plants,  but  also  in  some  insUaoa 
upon  the  fmit  It  contains  the  tent-caterpillar,  tlie  army-worm,  ^ 
codling  moth,  the  canker-worm,  the  clothea-moth,  and  many  olberds- 
etroctive  species  too  numerous  to  mention.  Next  to  the  Coleoptera  il 
contains  by  far  the  most  destructive  species,  both  to  the  products  oftlw 
farmer  and  the  horticulturist,  aiud  it  is  questionable  whether  it  does  cot 
even  exceed  that  order. 

The  seventh  and  last  order  of  insects,  in  this  enumeration,  ia  thattf 
the  Diptera,  a  word  derived  from  the  Greek  ^n,  double,  or  of  twojm*, 
and  nTE/ia,  winga,  so  called  because  these  are  the  only  insects,  with  i 
few  anomalous  exceptions,  (Coccidic  and  a  part  of  the  Ephemerhift) 
which  have  but  two  wings.  All  other  insects  have  either  four  wiog^ 
or  two  winga  and  two  cases,  which  represent  the  other  pair.  Tiui 
order  contains  the  gnats  and  mosquitoes,  tbe  horse-flies,  the  bot-fliA 
and  the  house-flies,  and  though  it  is  intwior  to  some  of  the  otitr 
orders  in  the  number  of  its  families  and  genera,  it  is  by  no  moans  w- 
.taiu  that  it  does  not  surpass  them  all  in  the  number  of  its  individotli 
It  contains  comparatively  few  species  injurious  to  tbe  agriculturist,  tat 
a  portion  of  these  are  of  the  most  destructive  character,  the  most » 
torious  of  which  are  the  Hessian-fly  aud  the  wheat-midge.  It  ilw 
contains,  as  we  have  before  stated,  the  extensive  family  of  the  paraeiu  , 
Tachinidte. 
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Having  taken  this  general  sorvey  of  the  leading  divisions  or  orders 
.     of  insects,  let  ns  look  at  them  a  few  moments  collectively,  and  see  i 
we  can  arrive  at  any  farther  generalizations  which  will  be  interesting 
I.    or  useful. 

We  may  classify  insects,  like  other  natural  objects,  in  different  ways, 

:-    according  to  the  point  of  view  from  which  we  observe  them.    Thus  we 

,:    might  divide  insects,  as  we  do  birds,  into  land  insects  and  water  insects, 

<:.    and  we  might  subdivide  the  former  into  those  which  live  in  or  upon  the 

. :    ground,  those  which  burrow  into  trees,  and  those  which  spend  much  of 

.^   the  time  on  the  wing.  Or  we  might  divide  them  as  we  do  quadrupeds, 

2:   Into  the  carnivorous  and  the  herbivorous  kinds.    Or,  again  we  might 

make  their  metamorphoses  the  leading  principle,  and  divide  insects 

^   into  those  which  retain  essentially  the  same  form  and  are  active  in  all 

.    their  stages,  and  those  which  become  inactive  in  the  pupa  state,  and 

j^  undergo  a  more  complete  transformation.    And  every  such  dassifica- 

^  Mon  would  have  a  certain  advantage  over  any  other,  inasmuch  as  it 

^    would  present  certain  important  characters  in  a  strongly  contrasted 

^.   light    Bat  they  are  not  always  practicable  nor  philosophical,  because 

..   they  group  animals  together  which,  thongh  they  agree  in  one  impor- 

.'  tsnt  respect,  differ  too  much  from  each  other  in  other  important  char- 

I.   acters. 

^.  There  is  another  division  of  insects,  however,  to  which  I  wish  to  call 
your  attention,  which  is  so  interesting  and  of  so  much  practical  tra^ 
portance  that  it  has  been  actually  iKlopted  and  put  in  practice  by  some 
entomologists  of  acknowledged  rank,  though  not  by  alU  This  is  the 
division  into  the  mandibulate  and  the  hanstellate  insects.     By  mandi- 

■  "  ^ 

bnlate  is  meant  those  insects  which  have  mandibles,  or  teeth  for  gnaw* 
Z,  tng.    They  are  sometimes  designated  as  the  biting  insects.    By  hau9- 
~    tellate  insects  are  understood  those  which  have  a  proboscis  or  sucker^ 
~~\  tiirough  which  they  imbibe  liquid  food.    This,  I  have  said,  is  an  imr 
portant  practical  distinction,  for  the  reason  tbat  those  repalsive  sub- 
stances which  we  apply  to  the  leaves  and  other  parts  of  plants,  such  as 
^  Mhes,  lime  or  soap,  and  even  poisonoas  applications,  like  the  hellebore 
'  and  Paris  green,  whilst  they  prove  obnoxious  or  fatal  to  the  gnawingr 
iniects,  have  little  or  no  effect  upon  the  sucking  insects,  because  these' 
^  last,  by  inserting  their  probosces  into  the  substance  of  the  plant,  im- 
^  bibe  their  nutriment  from  the  inner  tissues,  which  our  outward  appli* 

eadons  do  not  reach. 
^     I  have  tried  sprinkling  the  most  poisonous  substance  which  w^^^^^ 
ever  used  for  killing  insects — ^namely,  the  Pam  f^«tv — ^i^^tlVjk^^^ 
infested  rn'tb,  perhaps,  the  tenderest  of  all  inftectoft,\>\i\,>wJLOTi^\xi\j^^^^ 


haustellflte  or  Boctorinl  division ;  I  refer  to  the  Aphidea  or  lenflice- 
And  though  so  Btroog  aii  application  seemeil  to  damage  Bome  of  them, 
jet  there  wa»  none  of  that  direct  and  widespread  fatalitj,  which  fol- 
lows its  application  to  the  coarse  potato-heetles,  and  other  gnawing  in- 
sects, which,  in  eating  the  foliage,  also  actually  swallow  particles  of  Ihe 
poisonous  substance. 

For  the  reason  here  stated,  it  is  evident  that  the  haaetoUate  insecti 
must  be  the  most  difficuU  to  deal  with,  of  all  our  insect  foee,  and  audi, 
in  proportion  to  their  numhere,  is,  in  point  of  fact,  the  case. 

Let  ns  now  take  a  look  at  the  several  orders  of  ineects  which  hSTe 
jnst  been  delineated,  and  see  how  they  stand  affected  with  regard  to 
this  important  principle  of  clnssificatiou : 

If,  in  accordance  with  the  practice  of  most  modern  entomologisti^ 
we  divide  the  Uemipterous  order  into  two,  namely,  the  Homiplei 
proper,  or  as  thny  are  now  usimlly  called,  the  Ueteroptera,  and  tlw 
Homuptera — making  eight  in  all— we  shall  find  that  the  orders  of  iif 
sectA  are  equally  divided  between  the  maudibulaCa  and  the  hauetellatL 
In  the  former  section,  the  mandibuluta,  we  tind  the  Coleoptera,  tbi 
Orthopt^ra,  the  Neuroptera,  and  the  Hymenoptera.  In  the hausttiUlM 
division,  are  the  Hemiptera,  the  Homoptera,  the  Lepidoptera,  andtbc 
Diptera, 

If  now  we  inquire  how  we  stand  affected  in  our  economic  intereaii, 
to  theee  two  classes  of  ineects,  we  shall  find  that  though  some  of  ooi 
worst  insect  enemies,  and  the  most  ditKcult  to  be  overcome,  are  foooil 
amongst  the  haustellata,  yet,  by  far  the  greater  proportion  of  damige 
whicli  we  suffer  from  insects,  is  effected  by  the  maudibulata — for  tht 
simple  reason  that  they  are  very  much  the  more  numerous.  Throe  of 
tlie  haustellate  or  suctorial  orders,  the  Uemiptora,  the  Homoptera,  ui 
the  Diptera,  liavc  comparatively  few  noxious  species,  though,  as  «t 
have  just  said,  some  of  these  are  of  the  most  serious  cliaracter;  andtiu 
other,  the  great  order  of  Lepidoptera,  is  utterly  harmless  in  the  perfed 
state.  Some  are  very  short-lived,  some  take  no  food,  but  only  props- 
gate  the  species  and  then  perish,  and  the  others  subsist  upon  the  nedv 
of  flowers.  I  sny  the  Lepidoptera  are  harmless  iu  their  perfect  or 
wiuged  state;  and  this  brings  before  us  tlie  remarkable  fact  that  some 
insects,  of  which  the  Lepidopterous  order  furnishes  the  most  strikiof 
examples,  are  haustellate  in  their  perfect  state,  but  mandibulate  in  tbor 
larval  condition;  and  wiiilst  the  suctorial  butterflies  and  moths  not 
only  inflict  no  injury  upon  us,  but  adorn  our  fields  and  gardens  m'ti 
their  beauty  and  an\m&v;\ou,  "Ciie'\r  ■m'Mii:\\i'Q.\at«i  larvje,  the  caterpillar 
are  onr  must  iroradiouft  aai  iee.\.v\^cN:«s»  eawiii!*. 
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The  suctorial  order  of  Diptera,  also,  are  maDdibiilate  in  the  larva 
state.  But  as  these  soft  grabs,  commonly  known  as  maggots,  osnally 
subsist  upon  decaying  animal  and  vegetable  matter  in  a  semi-liquid 
state,  they  can  hardly  require  to  use  their  mandibles — which  are  always 
small  and  imperfect — for  the  purpose  of  gnawing,  but  more  probably, 
only,  for  breaking  down  the  soft  tissues  by  which  they  are  surrounded. 
The  fluid  nutriment  must  be  imbibed  by  them,  directly  through  the 
mouth-aperture,  without  the  intervention  of  a  proper  suctorial  organ. 
The  mouths  of  the  larvse  of  the  Diptera,  therefore,  would  seem  to  be 
of  a  sort  of  intermediate  character  between  that  of  the  proper  mandibup 
late  and  haustellate  insects. 

• 

In  a  strict  classification  of  insects  according  to  their  manner  of  taking 
their  food,  we  should  have  to  make  a  qualification,  also,  in  the  case  of 
the  bees  and  other  Hymenoptera,  which  live  upon  honey  or  other 
liquid  food,  and  which,  though  possessed  of  mandibles,  are  known  to 
take  their  food,  as  was  long  ago  observed  by  £irby  and  Spence,  by  an 
operation  similar  to  lapping. 

The  consideration  of  the  supposed  suctorial  power  of  many  insects 
leads  to  a  curious  question  in  insect  physiology,  which  it  may  not  be 
uninteresting  to  turn  your  attention  to  for  a  few  moments,  more  espe- 
cially, as  I  presume  that  I  have  some  juvenile  philosophers  in  my  audi- 
ence at  the  Champaign  Universty.  A  butterfly  or  sphinx  moth  ex- 
tracting honey  from  the  bottom  of  a  deep  tubular  flower,  by  means  of 
its  long  tongue  or  proboscis,  suggests  at  once  the  simple  idea  of  suck- 
ing a  liquid  through  a  tube,  just  as,  in  old  times,  we  used  to  suck  cider 
through  a  straw.  Of  course,  the  boys  of  the  present  day  do  not  indnlge 
in  any  such  immoral  practices.  This  operation  is  effected,  you  know, 
by  the  pressure  of  the  atmosphere  forcing  the  liquid  up  the  tube  to  fill 
the  vacuum  produced  by  the  voluntary  exhaustion  of  the  air  in  the 
cavity  of  the  mouth.  But  insects  do  not  breathe  through  the  mouth  as 
we  do ;  and  they  have  no  oral  cavity  in  which  to  produce  a  vacuum. 
Whether  the  result  be  effected  by  the  successive  contraction  of  the 
parts,  similar  to  the  contraction  of  the  esophagus  in  the  act  of  swallow- 
ing; or  whether  there  be  a  genuine  suction  effected  through  the  whole 
length  of  the  proboscis,  instead  of  any  special  cavity,  I  am  unable  to 
aay,  and  I  have  never  seen  the  nature  of  the  operation  satisfisu^torily 
explained. 

If  there  are  any  young  Newtons  or  Faradays  in  the  Industrial  Uni- 
versity, I  hope  they  will,  one  day,  enlighten  the  world  upon  thia  sn!:^- 
ject. 


I  have  adverted  above  to  the  very  serious  character  of  gome  of  tie 
noxions  insects  of  the  euctorial  division,  and  to  the  difiicnllj  of  cood- 
teracting  their  injuries.  With  ihe  view  of  giving  a  practical  coDEl^ 
8ion  to  my  discourse.  I  will  briefly  refer  to  a  lew  of  the  most  noto- 
rious of  tliem. 

Ab  we  have  seen  that  the  extensive  order  of  Lepidoptera  must  be 
excluded  &om  the  class  of  noxious  insects  in  their  perfect  and  bouitd- 
late  condition,  we  must  seek  owr  examples  from  the  other  three  bdc- 
torial  orders,  the  llemiptera,  the  Honioptcra  and  the  Diptera,  For- 
tunately the  nomher  of  noxious  speciee  in  these  ordere  is  corapamtiTelT 
Bmall.  The  chinch  bug,  in  the  order  of  Hemiptera,  and  thn  bsrk-iicc, 
in  that  of  the  Homoptera,  are  perhaps  thu  only  ones  in  this  diriHoa 
which  are  entitled  to  the  rank  of  tirst-claas  noxioue  ineecls.  tkoii^i 
nnmber  of  others,  such  as  the  Captyta  linearis,  or  Titmisb-bug,  ibt 
Aphides,  or  leaf-lice,  and  feveral  species  of  Tettigoni»,  especiatly  the 
Tettiffonia  vili«,  or  leaf  hopper  of  the  vine,  may  be  regarded  by  mtuiT 
as  having  a  just  clikim  to  this  bad  pre-eminence.  The  Hessiau-dy  tod 
the  wheat-midge,  in  the  Dipterous  order,  are  noxious  in&octs  of  Um 
jBiost  serious  character,  but  they  do  their  damage  in  their  larval  ud 
maodjbulated  state,  and  therefore  do  not  strictly  come  within  ih»  pw 
ent  category.  But  the  mosquitoes  and  horse-flies,  which  are  so  ejiMS- 
sively  annoying  to  man  and  beast,  are  genuine  examples  of  noiioui 
insects  the  baustellate  division.  The  notorious  chinch-bug,  iliougb  i 
repulsive  inst^ct,  both  from  Its  dealructive  habit  and  feiid  odor,  u  nev- 
ertheless  iuterestiug  in  one  reepect,  at  least,  inasmuch  as  its  htsiui; 
furnishes  the  most  remarkable  example  (^n  record  of  the  efiicacy  ni 
meteoric  or  climatic  influences  in  exterminating  noxious  insects.  Tlie 
cliincli-bug  delights  in  hot,  dry  weather.  h.ren  a  moderate  de^rsi 
of  moisture  seems  to  he  repugnant  to  them,  for  it  has  often  been  noticed 
in  localities  where  they  have  prevailed,  that  in  cases  where  a  wheit 
field  embraced  a  portion  of  both  high  and  low  ground,  the  insects  wouU 
be  very  destructive  on  the  high  and  dry  portions,  while  few  or  now 
of  them  could  be  found  iu  the  moister  low  lands.  From  this  we  migbt 
naturally  inter,  what  is  actually  found  to  be  the  case,  that  the  excessivf 
moisture  caused  by  fri'^uent  rains  would  be  fatal  to  them. 

In  accordance  with  this  view  the  excessively  rainy  season  of  1869, 
embracing,  as  it  did,  the  whole  month  of  June,  which  is  chiefly  biilli 
the  feeding  and  the  propagating  season  of  the  chinch-bug,  almost  exier- 
minated  tiiis  destructive  insect  from  the  Stale  of  Illinois. 

The  almost  vinpreceie\rte4\'3  \v*jiX.  a.wd  dry  summer  of  1870  wobM 
have  made  the  wheaVgio-w'vvi^  ^^'sWi  a^"\X\\i«\%,  \\isi  "Ai-iadaAiM^'a  pan-    | 


dise,  had  it  not  been  that  there  were  not  enough  of  them  left  over  from 
the  preceding  unfavorable  year  to  propagate  the  race  to  any  considera- 
ble extent. 

Bat  though  greatly  reduced  in  numbers  we  must  not  suppose  that 
they  were  wholly  exterminated.  Nature  indeed  does  not  easily  per- 
mit her  species  to  be  lost  Individuals  perish  and  their  wrecks  strew 
the  earth,  or  moulder  beneath  its  surface ;  but  not  without  many  throes 
and  many  resuscitations  does  nature  permit  a  species  to  become  extinct 
!Nor  does  she  seem  to  make  any  discrimination  with  respect  to  rank  or 
character,  but  saves  from  extinction  the  fragile  wheat-midge  and  the 
nauseous  chinch-bug,  as  well  as  the  gigantic  elephant-beetle,  and  the 
gorgeous  butterfly  ;  just  as  the  human  mother  guards  and  cherishes, 
sot  her  beautiful  and  hopeful  children  alone,  but  throws  around  her 
most  deformed  and  sickly  progeny  the  protecting  segis  of  her  imper- 
ishable affection. 

I  repeat,  then,  that  the  chinch-bug  still  lives,  and  though,  for  the  rea- 
8on  stated,  they  have  not  been  sufSciently  abundant  to  do  much  dam- 
age the  past  season,  yet  there  is  reason  to  believe  that  there  have  been 
enough  of  them  under  the  favorable  influences  of  the  season  to  plant 
their  colonies  pretty  extensively  for  another  raid  upon  us  in  the  sum- 
mer next  to  come.  Compldnts  have  come  to  me  from  different  parts 
of  the  State,  especially  in  the  more  central  portions,  of  their  being 
found  in  considerable  abundance ;  and  several  gentlemen,  with  whom 
I  conversed  at  the  recent  annual  meeting  of  the  State  Horticultural 
Society,  gave  their  testimony  to  the  same  effect ;  and  1  have  myself 
seen  them  in  considerable  numbers,  in  my  own  county  of  Eane,  ap- 
parently secreting  themselves  for  winter  under  the  husks  and  sheaths 
of  corn-stalks.  I  think,  therefore,  that  in  some  localities,  how  many 
I  cannot  say,  there  is  reason  for  the  gravest  apprehension  with  respect 
to  the  spring  wheat  crop  of  the  coming  year.  In  view  of  this  pros- 
pect for  one  of  hie  most  important  products,  the  farmer  may  be  said  to 
be  somewhat  in  the  condition  of  the  mariner  on  the  swelling  tide,  who 
sees  the  flashes  of  lightning  in  the  horizon,  and  hears  the  muttering  of 
the  distant  storm  ;  and  almost  as  helpless  as  the  mariner  when  the  storm 
has  burst  upon  him,  is  the  farmer  when  the  countless  hosts  of  chinch- 
bugs  have  once  made  their  onslaught  upon  his  fields.  But  in  this,  as 
in  many  other  cases,  though  we  may  not  be  able  to  stem  the  tide,  we 
can,  at  least,  furl  our  sails  and  to  some  extent  elude  the  storm. 

In  the  first  place,  it  will  evidently  be  the  part  of  wisdom,  In  those 
localities  where  the  chinch-bug  has  been  Been  m  ^ow^<^^t\!^^  \^:qxs^- 
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bera,  the  last  fall,  to  sow  more  sparingly  of  spring   wheat   the  neit 
year,  than  might  otherwise  be  done. 

In  the  second  place,  the  most  important  precautionary  nieasnre  we 
pan  take  is  to  get  the  seed  into  the  ground  as  early  as  possible.  Ilii 
not  the  chinch-biigs  which  winter  over  that  do  the  harm,  but  thtif 
countless  progeny,  which  do  not  usually  make  their  appearance  till 
sear  the  middle  of  June.  If  we  can  get  our  crop  pretty  well  matured 
previous  to  that  time,  we  shall  in  a  great  measure  escape  the  effect*  of 
their  ravages.  For  this  reason  the  winter-wheat  crop  ia  rarely  mQch 
injured  by  them. 

It  is  also  a  good  precaution  to  bam  up  the  old  corn-stalks  or  otli« 
'litter  that  lie  about  the  fields  and  fences,  where  the  bags  have  b«eii 
^een,  and  in  the  shelter  of  which  many  of  them  are  knowD  to  pass  ilm 
winter.  This  is  best  dune  late  in  the  tall,  as  this  kind  of  rubbieh  it, 
in  most  seasons,  made  too  wet  to  bum,  by  the  snows  of  winter  and  llw 
rains  of  the  early  spring. 

If,  however,  tlirough  ignorance  or  shifllessness  or  tlie  nnfavorable 
character  of  the  season,  the  wheat  should  be  got  in  late  Id  the  spring, 
and  the  month  of  June  should  come  off  hot  and  dry,  and  if  the  cliindi 
hogs  shonld  have  the  impudence  to  believe  that  tbe^ood  things  ofthii 
world  were  made  for  them  as  much  as  for,their  more  pretentious  fellow 
creatures  who,  iiowpver,  are  only  Airiiitjhed  with  two  legs  instead  mI 
six,  and  if  they  should  come  to  visit  you,  and  should  bring  all  their 
relations  with  them,  and  should  come  to  stay, — then  what  1 

Why  then,  my  friends,  I  am  very  much  afraid  that  yoar  case  will  be 
beyond  the  reach  of  the  State  Entomologist.  But  as  it  is  said  that  as  long 
as  there  is  life  there  ia  hope,  and  as  the  faithful  physician  does  not 
desert  his  patient  so  long  as  the  vital  spark  remains,  so  perhaps  yoa 
will  expect  me  to  give  you  some  consolation,  oven  in  thia  desperate 
extremity.  Various  methods  have  been  suggested  and  put  in  practice 
to  meet  such  an  emengency  as  this.  As  chinch  bugs  seldom  or  never 
attack  a  whole  wheat  field  at  once,  but  commence  their  depredatiooi 
in  spots  upon  the  highest  and  dryest  parts  of  the  field,  the  idea  hu 
naturally  occurred  that  if  we  should  cut  down  the  wheat  on  thaw 
patches,  let  it  lie  a  few  hours  to  dry,  aiid  then  rake  it  together,  ami 
burn  it,  we  might  destroy  a  large  part  of  the  insects.  I  cannot  lean 
that  this  experiment  has  ever  been  attended  with  much  snccess,  ami 
for  two  obvious  reasons :  first,  because  this  operation  does  not  reach  tbe 
eggs  and  young  insects  which  infest  the  roots,  and  secondly,  because  in 
cutting  the  wheat  ^on  'nvU  lieceeearily  knock  agreat  part  of  the  iuKcti 
onto  the  ground,  and  ftie^  V^iVXA  Vja.\.  i»\i«A-j  \a  "(:■«».  into  the  ear- 
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rounding  grain,  as  into  the  straw  which  yon  are  preparing  for  their  fone- 
ral  pyre. 

The  favorite  food  of  the  chinch-bug  is  spring  wheat.  It  is  not  pro- 
bable that  this  insect  would  ever  multiply  to  any  great  extent  if  spring 
wheat  were  not  cultivated.  But  having  commenced  and  raised  their 
first  brood  upon  the  wheat,  they  do  not  hesitate  to  attack  barley,  if  it 
is  within  their  reach,  and  they  seem  to  flourish  well  upon  it  Oats 
they  will  not  eat  until  driven  to  it  by  absolute  necessity.  The  rye 
raised  in  this  part  of  the  country  being  mostly  winter  rye,  is,  like  the 
winter  wheat,  too  early  advanced  in  the  spring  to  be  much  injured  by 
them.  After  the  small  grains  have  been  devoured  by  them,  or  have 
become  too  much  matured  to  afford  them  nutriment — for  it  must  be 
bom  in  mind  that  we  are  now  treating  of  an  insect  of  the  haustellate 
division,  which  does  not  devour  the  substance  of  the  plant,  but  only 
imbibes  its  juices — it  is  well  known  that  they  pass  on  to  the  Indian 
com,  and  find  in  its  succulent  stalks  an  abundance  of  sweet  and  con- 
genial food.  But  by  the  time  that  this  takes  place,  this  magnificent 
plant  has  usually  made  such  a  luxuriant  growth,  that  it  does  not  easily 
succumb  to  their  attacks,  and  generally  only  a  few  of  the  outer  rows 
are  seriously  injured  by  them.  But  there  have  been  times  and  places 
when  whole  fields  of  com  have  been  laid  waste  by  the  countless  hordes 
of  this  prolific  and  destructive  insect.  In  view  of  these  facts  the  very 
important  practical  question  arises  whether  there  be  any  way  in  which 
we  can  prevent  the  chinch- bug  from  migrating  from  one  field  to 
another  7 

Fortunately  the  chinch-bug,  though  capable  of  flying  sufficiently 
well,  rarely  uses  its  wings.  It  has  been  said  by  some,  that  they  only 
take  to  flight  during  their  love  seasons.  Be  this  as  it  may,  experience 
has  shown  that  in  moving  from  one  field  to  another,  they  generally,  if 
not  always,  migrate  on  foot  Several  plans  have  been  resorted  to  to 
arrest  their  progress.  The  simplest  and  most  obvious  method  is  to 
plow  a  number  of  furrows  a  foot  or  two  apart,  and  as  deep  as  possible, 
having  the  perpendicular  part  of  the  fbrrow  on  the  side  farthest  from 
the  insects,  so  fhat,  in  passing,  they  will  have  to  climb  up  a  succes- 
sion of  perpendicular  barriers  of  crambling  earth.  It  has  also  been 
suggested  to  lay  dry  hay  or  straw  in  the  bottom  of  the  furrows,  to  be 
set  on  fire  when  it  shall  have  become  well  charged  with  insects.  A 
more  elaborate  method  is  to  make  a  barricade  of  fence  boards  set  edge- 
wise in  the  ground,  the  upper  edge  being  smeared  with  coal  tar,  which 
it  is  said  the  insects  will  not  pass,  especially  if  it  be  renewed  «.  t^^^  Mygdl^ 
so  as  to  keep  it  moist    Short  gaps  are  leil  m  \inftl«ivci^  ^^^yj  V^^  ^"^ 


three  rods,  and  under  these  deep  perpendicnkr  boles  are  dng  inl* 
irliich  the  crowding  swannH  of  cliioch  buga  may  be  precipitated. 

The  efficacy  of  all  BUcb  methods  mnstneccesarilj  depend  very  mndi 
ftpon  the  thoronghneBB  and  ingenuity  with  which  they  are  carriwJ 
put.  The  testimony  with  regard  tv  them,  as  might  be  expected,  i! 
Cpmewh&t  contradictory  and  uneatistactory.  I  mention  tbem  60  tbat  H 
BeoeBBity  require,  you  may  give  tbem  a  thorough  trial. 

And  now,  my  friends,  in  conclnsion,  I  wish  to  improve  this  oppor 
tonity  to  enjoin  upon  you  the  importance  of  making  memoranda  of  an; 
latereellng  experiments  or  obaervatione  that  yon  may  make  in  connec- 
lion  with  practical  entomology,  and  communicating  tbem  to  some  cen- 
tral authority  where  they  may  be  made  generally  available;  and  u  I 
6m,  at  present,  holding  the  office  of  State  Entomologist,  there  is  u 
•vident  filnees  in  makii'g  me  the  center  of  such  commuiiicationB.  B; 
laken  a  little  paina  in  this  way,  many  valuable  facts  and  obsei^atioiu 
Bjay  be  preserved  from  oblivion  ;  iny  own  reports  will  be  uiade  fuller 
1knd  more  valuable ;  the  iiseiul  facts  thus  accumulated  can  be  coDdeo8t4, 
tiaesified  and  diBseminated ;  and  much  benefit  may  accrue  tuyun,  ta 
Me,  and  to  the  Etate,  and  to  some  estent,  ptJEBibly,  to  the  counoy  Al 
large,  and  to  the  world.  ^ 


ON  THE  ORIGIN  AND  THE  PHYSICAL  AND  CHEMICAL 

PROPERTIES  OF  THE  IN-ORWANIC 

MATTER  OF  SOILS. 

BY  PROF.  A.  P.  S.  STUART,  OP  CHAMPAIGN. 

It  has  been  said  that  soil  ia  the  raw  material  on  which  the  fanner'i 
induBtry  ie  exercised  to  produce  his  harvests.  If  this  be  ao,  and  the 
statement  seemB,  in  the  main,  just,  the  natural  inference  is,  that  the 
more  perfect  his  knowledge  of  the  material,  the  more  sncce^sfnl  will 
be  be  in  working  it.  This,  certainly,  is  the  way  we  reason  in  other 
kinds  of  buBinees.  He,  who  will  manufacture  excellent  woolen  goods, 
must  be  well  acquainted  with  the  material  he  uses.  80  fandamental 
and  essential  to  Buccesa  is  thia  elementary  knowledge,  tbat  the  yoaog 
man  wbo  will  become  a  s\ict«wti\"«'iQ\«ww.%.-&'a&*Auter,  is  at  once  eet 
to  the  disagreeable  task  0?  aoi\.\n%  ^\^WiiA Vvwi'^ -jR.  -«wJv\\i  isA!a*» 
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learn  their  different  qualities.  Now,  what  is  true  of  this,  is  true  of  all 
kinds  of  business.  The  clearer  and  deeper  our  insight  into  the  nature 
of  the  materials  we  use  —the  more  precise  and  comprehensive  our  tin- 
derstanding  of  the  principles  and  laws  involved  in  their  processes — the 
greater  will  be  our  power  to  modify  conditions  to  produce  desired  re- 
sults. Of  this  we  have  a  remarkable  illustration  in  the  different  kinds 
of  thoroughbred  stock.  The  results  produced  in  this  branch  of  hus- 
bandry by  an  intelligent  and  skillful  adaptation  of  means  to  ends,  are 
truly  surprising,  and  they  suggest  the  possibility  of  similar  improve- 
ments in  the  different  kinds  of  field  crops. 

On  the  present  occasion,  your  attention  is  invited  to  the  consideration 
of  the  origin,  the  physical  and  chemical  properties  of  the  in-organi6 
matter  of  soils.  This  theme  has  been  selected  in  pursuance  of  a  gen- 
eral plan  which  is  being  carried  out  as  rapidly  as  circumstances  will 
permit,  viz :  an  examination,  both  mechanical  and  chemical,  of  the  soils 
of  Illinois,  to  the  end  that  a  more  definite  knowledge  of  their  constitu- 
tion may  prove  beneficial  to  agriculture.  It  is  not  claimed  that  such 
knowledge,  alone,  will  materially  benefit  this  great  industry,  any  nd'ore 
than  the  mere  knowledge  of  the  constitution  of  different  ores  will  ena* 
ble  one  to  extract  the  precious  metals.  It  is  rather  only  a  part  of  what 
every  intelligent  husbandman  should  know,  not  simply  to  conduct  hia 
business  successfully,  in  the  ordinary  acceptation  of  the  term,  but  to 
improve  it ;  that  is,  to  originate  new  and  better  methods  of  culture, 
based  on  clearly  recognized  relations  of  his  soil  to  the  crop  he  will  raise 
on  it,  and  thus  to  transmit  to  the  future,  something  more  than  he  has 
received  from  the  past. 

Soils  are  rocks  more  or  less  pulverized,  and  usually  intermixed  with 
variable  quantities  of  organic  matter.  Originally,  organic  matter  cap. 
have  formed  no  part  of  soils,  since,  by  going  back,  we  approach  th0 
beginning  of  life,  when  no  such  matter  existed.  They  are  all  underlaid 
by  different  kinds  of  massive  rock,  the  surface  of  which  has  either  been 
decomposed  to  form  the  soil  above  it,  or  been  ground  away  and  traoA- 
ported  to  forms  soils  elsewhere.  The  former  of  these  results  has  been: 
produced  by  certain  atmospheric  agents,  as  oxygen,  water,  and  car* 
bonic  acid,  aided  by  favorable  climatic  conditions;  the  latter  chiefly  by 
water  and  ice. 

Wherever  the  underlying  rock  is  exposed  to  the  atmosphere,  it 
gradually  wears  away   .The  alternate  expansion  and  contraction  caused 
by  heat  and  cold,  tend  to  loosen  the  particles.    Moisture  is  absorbed 
within  its  pores,  and  frozen,  by  which  the  pat\iA^^  %.t^  \tst^^^  ^5^^ 
farther  aaander,  and  when  the  frost  melta,  \3ql^  i^wcMOl^r^  \i^R«uift  ^«r 


tacbed  from  the  parent  rock  in  the  form  of  soil.  A  soil  thns  fcmed 
must  eviiientlj  be  of  the  same  nature  as  the  rock  from  which  il  was 
derived.  In  tliie  way,  jierhaps,  the  primeval  Boils  of  our  planet  were 
furmed.  At  least,  if  tho  theory  of  La  Place  be  true,  glaciers  can  Bcarcelv 
t©  supposed  to  have  been  concerned  in  their  formation.  Some  rocki, 
like  mica,  elate  and  limestone,  yield  with  comparative  ease  to  atmi* 
pheric  influences,  while  others,  of  firmer  texture,  withstand  them  i 
long  time.  In  certain  parts  of  Pennsylvania,  the  underlying  rock  is  s 
Hud  of  gneiss  or  mica  elate,  in  others,  it  is  limestone,  and  both,  under 
tho  above  mentioned  influences,  have  furnished  some  of  the  most  fer- 
tile soils  of  the  State.  In  the  same  way,  boulders  and  pebbles,  particu- 
larly those  of  not  very  lii'm  texture,  gradually  wear  away  and  crnnible 
to  powder.  Even  the  hard  granitic  rocks  scattered  here  and  there  over 
the  prairie,  are  slowly  undergoing  disintegration,  and  contribntiiig 
their  mite  to  the  soil.  But  what  is  of  special  importance  in  an  agricul- 
tural point  of  view,  is,  that  to  these  same  influences  is  due  tlie  tiirther 
comminution  of  thuse  particles  that  constitute  our  soils.  As  a  rock  a- 
poses  a  vastly  larger  surface  when  broken  into  fragments  than  it  did 
before,  it  is  easy  to  see  tliat  the  disintegrating  influence  of  the  atmo*' 
phere  must  be  increased,  provided  the  particles  are  all  of  the  same  kind. 
and  the  atmosphere  has  easy  access  to  them.  Hence,  we  see  how  inti- 
mately the  mechanical  treatment  of  soils  is  connected  with  atmospheric 
and  climatic  inflnences.  If  we  would  have  a  finely  comminuted  soil, 
and,  therefore,  the  benefit  of  those  ingredients  essential  to  vegetable 
growth,  we  must  expose  it  as  much  as  possible  to  the  diaint^rating 
influences  of  the  atmosphere. 

Another  and  very  important  agent  in  the  formation  of  soils,  is  water.  I 
Uost  of  our  prairie  creeks,  especially  after  rains,  are  turbid  witli  finely 
divided  matter,  held  in  mechanical  suspension.  This  matter  is  carried 
into  larger  streams,  and  thence  into  still  larger  ones,  until  finally,  it 
reaches  the  gulf,  where  it  is  spread  out  in  the  form  of  a  plain  or  prairie 
to  constitute  the  soil,  perhaps,  ot  husbandmen  of  some  future  age. 
Whoever  has  seen  the  great  rivers  of  this  mighty  valley,  thick,  almost, 
with  the  material  with  which  they  are  freighted,  has  seen  iUostrsled 
on  a  grand  scale,  the  transporting  and  leveling  agency  of  water.  It 
has  been  calculated  that  the  mean  annual  amount  of  solid  matter  ca^ 
ried  by  the  Mississippi  to  the  gult^  is  one  cubic  foot  for  every  three  thou- 
sand cubic  feet  of  water,  and  some  have  estimated  it  considerably 
iiigber,  making  the  total  aimiial  amount  deposited  in  the  gulf  by  the 
Hiasissippi  alone,  near  fo«T  VSVC'.q'b.  li^^^^  ^«i'iV»' "'».'»»*,  ^o^al  to  abont 
one  square  mile  in  area,an4>iV  iiaftX.  i^^-s^-    ^^™i«a  ■^•^iaai.-siK*.  w. 
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observed  at  the  months  of  all  rirers.  The  Po,  the  Rhine,  the  Rhone, 
the  Amazon,  the  Nile  and  the  Ganges,  have  transported  so  much 
earthy  matter  to  the  sea,  that  even  within  the  historical  era,  large  areas 
of  fertile  soil  have  been  formed,  and  cities  that  once  were  seaports  are 
now  many  miles  inland. 

This  material,  which  is  fine  at  the  month  of  a  river,  and  which  be- 
comes coarser  as  we  ascend  towards  its  source,  is  the  result  of  the  mu- 
tual grinding  of  rocks  against  each  other  bj  the  force  of  running  water. 
This  constant  attrition  reduces  coarse  rock  to  pebbles,  pebbles  to  sand, 
and  sand  to  the  impalpable  powder  so  often  found  in  soils.  If  the 
country  between  the  source  of  a  river  and  its  mouth  is  traversed  by 
mountains  or  highlands,  forming  deep  depressions  here,  and  broad  ex- 
pansions of  uneven  surface  there,  lakes  will  be  formed,  and  during 
heavy  rains  inundations  will  flood  those  portions  of  country  but  little 
elevated  above  the  river's  channel,  and  cover  them  with  deposits  of 
coarse  or  fine  material,  according  to  the  violence  of  the  current.  Gradu- 
ally the  lakes  will  be  filled  with  sediment,  and  become  valleys,  with 
the  river  winding  through  them,  and  the  uneven  expansions  of  country 
will  be  changed  into  broad  plains ;  and  thus  it  is  that  the  rocks  of 
mountains  are  transformed  into  fertile  valleys  or  extended  prairies. 

It  will  be  at  once  apparent  that  the  agricultural  resources  of  a  State 
depend,  in  large  measure,  on  the  nature  of  these  deposits,  which  con- 
stitute its  soils.  Their  physical  and  chemical  constitution,  as  well  as 
the  peculiar  climatic  conditions  to  which  they  are  exposed,  will  deter- 
mine the  nature  of  the  vegetation ;  and  as  transported  soils  are  formed 
by  the  grinding  up,  not  simply  of  one  kind  of  rocks,  but  of  many,  ex- 
tending often  over  large  areas,  they  must  naturally  contain  all  the  con- 
stituents essential  to  a  luxuriant  vegetation.  Such,  in  general,  are  the 
soils  of  the  prairie.  We  find  in  them  pebbles  of  almost  all  kinds  of 
rocks,  showing  that  the  agent  that  brought  them  hither,  took  them 
from  as  many  different  localities. 

But  this  attrition  of  rocks  is  not  limited  to  the  beds  of  rivers  and 
mountain  torrents.  It  is  in  constant  and  active  operation  on  the  sea- 
coast,  where  in  storms  and  by  the  action  of  tides,  the  surf  beats  the 
pebbles  and  sandy  particles  against  each  other,  reducing  them  to  pow- 
der, and  depositing  it  in  the  sea.  Oiten,  also,  from  marine  currents 
or  prevailing  winds,  the  sea  encroaches  on  the  land,  undermining  clijBs 
and  depositing  them  in  the  sea.  The  coasts  of  England,  in  several 
counties,  are  thus  washed  away  at  the  rate  of  several  yards  s.'^^^^t^^jD^^ 
the  names  of  several  places,  once  towns  of  ivot^^  ^ivsX  tio^n  <^\^^  *\xv\ci: 
torr-     The  cliffa  of  the  Baj  of  Fundy,  v^hicli  oiUn  t\&^  "^^om  "feSx^ 
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loveral  hnndrod  feet  above  tide  water,  are  aobject  to  eimilar  crem» 
tad  arc  constantly  receding. 

But  a  clear  and  more  iuipreaaive  conception  of  tlie  erosive  and  tran- 
(porting  agency  of  water  Is  derived  from  its  effects  as  seen  in  thwt 
Immense  ayBtems  of  strata  that  bear  the  name  of  geological  fom* 
Bona.  From  these  it  appears  that  a  large  part  of  the  earth's  crust  hai^ 
1^  one  period  or  another,  passed  through  changes  similar  to  those  now 
Ejlkiiig  place.  These  strata  were  once  palverized  by  attrition,  spread 
out  as  fine  sediment  on  the  bottom  of  the  sea,  formed  the  abodes  of 
different  species  of  marine  life,  became  in  turn,  by  the  presanreof 
Itiperincumbent  strata,  hardened  into  rock,  and  finally  upheaved,  and 
exposed  again  to  atmospheric  or  acqueous  influence,  are  either  soUeoed 
Into  soils,  or  carried  again  to  the  sea. 

Another  agent,  in  connection  with  water,  that  baa  had  mach  to  do 
VitU  the  abrasion  and  transportation  of  rocks,  and  which  has  impreawl 
me  of  its  most  prominent  features  on  the  New  England  landsc^ 
IB  ice.  Icebergs,  freighted  with  bowlders,  gravel  and  fiuer  materia!, 
ire  annually  floated  from  cold  to  warm  latitudes,  where,  eaveloped 
In  fog,  they  gradually  melt  and  drop  their  harden.  The  same  ppo* 
nss,  on  a  smaller  scale,  is  taking  place  every  winter  Iq  latitiidfls  not 
much  higher  than  onr  own  ;  and  even  in  our  own  it  is  not  nncommon 
for  ice  to  form  in  our  rivers,  inclosing  rucks  that  line  their  banks,  ftni! 
bearing  them  in  spring  down  the  stream,  grinding  and  furrowing,  it 
may  be,  the  rocks  of  the  river's  bed,  where  the  water  is  shallow.  Tbfl 
eoast  ice,  which  forms  on  the  shores  of  the  Bay  of  Fundy,  inclo«ei 
blocks  of  trap  and  bears  them  out  into  the  Bay,  where  it  deposits  them; 
and  a  most  interesting  fact  in  this  connection,  to  the  geologist  at  least, 
and  which  teaches  that  this  process  has  been  in  operation  during  an 
nnknown  lapse  of  time,  is,  that  on  the  very  spot  where  this  is  now  tak- 
ing place,  blocks  of  old  trap,  partially  decomposed,  yet  having  their 
angular  form  as  sharply  defined  as  when  first  broken  from  the  pareat 
Tock,  are  seen  imbedded  in  the  cliffs  of  the  new  red  sandstone,  where 
they  must  have  been  deposited  by  ice  in  a  former  geological  en. 
Blocks  of  granite  line  the  shores  of  the  river  and  gulf  of  St.  Lawrence, 
whither,  with  gravel  and  finer  material,  they  have  been  carried  and 
deposited  by  ice ;  and  in  the  Baltic  Sea,  where  the  water  freezes  to  * 
depth  of  five  or  six  feet,  immense  masses  of  rock,  with  the  usnall/ 
accompanying  debris,  are  frozen  in,  and  on  the  breaking  up  of  the  ice, 
are  floated  to  great  distancea.  Could  the  Bay  of  Fundy  be  dnuoed, 
ita  bed  would  moet  c6t\,8aTi\^  \»  fo^ud  coveted  with  bowlders  of  tnp; 
and  conid  the  floor  o£  ^e  M\8.\i!C\ft^\«iwi'M».  *i«««iasii^  »5A.\h*  Golf 
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Btream,  be  laid  bare,  it  would  most  certamly  present  a  scene  not  Tory 
unlike  a  New  England  landscape,  thickly  bestrewn  with  bowlders 
and  earth  as  different  in  composition  as  the  sources  whence  they  came, 
and  diminishing  in  size  and  quantity  as  we  go  southward.  The  same 
fact  is  true  of  the  bowlders  of  this  State,  and  is  similarly  explained. 
They  are  all  of  northern  origin,  very  unlike  in  constitution  and 
diminish  in  size  as  we  advance  southward.  This  fact  is  true  even 
of  the  soils  of  the  central  and  southern  parts  of  the  State.  The  sand 
of  a  Union  county  soil  is  much  finer  than  that  of  a  Champaign  county 
soil.  This  may  be  owing,  perhaps,  to  local  causes ;  but  if  the  soils 
examined  are  average  specimens  of  their  localities,  and  due  to  the 
same  cause,  they  show  that  it  diminished  in  intensity  as  it  moved 
southward. 

Another  agent,  that  has  been  concerned  in  the  formation  of  soil,  is 
tlie  glacier ;  and  so  important  is  this,  in  the  judgment  of  some,  that 
all  others,  in  comparison  with  it,  sink  into  insignificance.    The  theory 
had  its   origin  in  the  study  of  the  Alpine  glaciers,  those  immense 
masses  of  ices,  which  move  slowly  down  the  valleys,  carrying  on  their 
surface  the  rocks  that  fall  from  the  cliffs  above,  and  pushing  along 
the  rocks  beneath  and  grinding  them  against  their  rocky  bed.    The 
effects  of  this  enormous  friction,  resulting  from  the  pressure  of  a  mass 
of  ice  several  thousand  feet  deep,  are,  first,  to  reduce  to  powder  an 
immense  amount  of  rock,  which  is  swept  by  water  to  lower  levels  to 
form  soil,  and  secondly,  the  scratching  and  furrowing  of  the  socks  that 
form  the  sides  and  bed  of  the  valley.    These  scratches  and  furrowSi 
when  covered  and  thus  protected  from  atmospheric  influences,  remain 
as  a  permanent  mark  of  glacial  action ;  and  it  is  assumed  by  those 
who  trace  the  origin  of  soils  chiefly  to  such  action,  that  those  furrows, 
wherever  found,   indicate  the  existence  at  some  time  of  a  glacier. 
Jifow  it  is  well-known  that  the  underlying  rocks  of  a  large  part  of 
this  country,  extending  from  Nova  Scotia  to,  as  some  say,  the  base 
of  the  Bocky  Mountains,  are  covered  with  grooves   and  scratches, 
having,  in  general,  a  direction  from  north  to  south,  and  extending  to 
about  the  38th  degree  of  latitude.    These  furrows  are  not  found  scat- 
tered here  and  there,  as  if  produced  by  an  occasional  and  accidental 
caase,  but  the  whole  surface  of  the  rock  exhibits  unmistakable  evidence 
of  having  been  ground  away  by  some  gigantic  and  uniformly  acting 
cause.    It  is  scarcely  possible  to  dig  through  the  alluvium  of  any  part 
of  ]^ew  England  on  to  the  underlying  rock  without  flnding  these  frir* 
:rows.    Their  similarity  to  those  found  in  the  AVpa^  ^Ti^^iiDA  ^^x^^SsSql^'^ 

t^hat  no  other  known  canse  can  adequately  accovxnXi  tet  \5a«ax^V^A  ^ta« 
—Id 


boldened  some  to  &8eum«  that  the  whole  northern  part  of  thifl  cwili- 
Bent  was  once  covered  with  a  vast  nnbroken  abeet  of  ice,  serml 
thousand  feet  deep,  moving  slowly  towarde  tlie  sonlh,  grinding  an»» 
the  rocks  beneath,  and  producing  the  fonnation  cominoiilf  known  u 
the  drift. 

At  the  same  lime,  there  are  those,  who,  admitting  in  gener^  tlu 
agency  of  glaciers  in  pulverizing  rocke,  have  still  grave  doubts  whether 
l3ie  cause  has  been  as  exteusive  as  is  claimed  by  some  ;  whether  Clie 
grooves  and  scratches  are  all  due  to  glaciers,  or  in  part  to  iceberg  tnj 
perhaps  other  causes,  and  particulaily  whether  the  ice  of  the  glaeill 
epoch  extended  over  all  thie  valley,  as  far  as  the  gulf. 

Now,  to  arrive  at  truth  here,  it  is  neeessary,  as  in  everv  other  tjn» 
tion,to  study  carefully  and  thoroughly  all  the  facts  relating  to  it,  aad  then. 
unbiased  by  any  preconceived  opinion,  to  judge  impartially.  Every  pet 
ble  and  every  fossil  of  the  prairie,  whether  vegetable  or  animal,  foaodbT 
digging  through  its  strata,  should  be  moat  sacredly  preaerved  andataJ- 
ied,  and  made  to  testily  of  forces  and  conditions  which  led  to  the  preswl 
Btate  of  things.  And  here  it  may  be  said  that  a  rock  imbedded  in  tin 
aarth,  and  thus  preserved  from  atmospheric  influences,  will  iuditstt 
die  kind  of  ac^on  to  which  it  hsa  been  exposed.  A  roonded  fwUlh 
has  received  its  form  in  the  bed  of  a  stream,  or  on  the  sea  coast  Pf 
other  airailiir  place,  whore  it  has  bean  dashed  agwnst  its  fellows  nnol 
its  angular  parts  have  been  worn  away.  Another  has  an  even  earfin. 
as  if  made  with  a  plane,  polished,  it  may  be,  or  covered  with  groovci 
and  scratches.  Such  a  rock  has  been  osposedto  entirely  different  coo- 
ditions.  Instead  of  having  been  rolled  about,  it  has  been  firmly  fi«i 
in  some  material,  like  a  precious  stone  in  its  setting,  and  ita  snr&O 
ground  away  by  rocks  that  have  been  swept  over  it ;  or  it  has  be« 
frozen  into  ice,  and  borne  by  the  current  of  a  stream,  or  of  theeea,ont 
other  rocks — having  been  thus  ground  itself  as  well  as  having  groasS 
the  rocks  against  which  it  impinged.  Sometimes  rocks  exhibit  majfc 
of  both  kinds  of  action.  With  a  general!)*  rounded  form,  a  pebble  wiii 
have  one  side  planed  off,  so  that  the  intersection  of  the  curved  aiJ 
plane  surfaces  is  bo  sharply  defined  that  the  forces  which  acted  beconit 
as  apparent  as  the  effects  produced.  Even  the  direction  of  the  raolioii, 
relatively  to  the  rock  at  least,  is  easily  distinguishable  on  the  snrtsa. 
Besides  the  strata  themselves,  of  fine  material,  will  often  thow  lightm 
the  conditions  to  which  they  have  been  subjected,  and  the  change 
which  they  liave  undergone. 

J?ow,  altbougb  o'pv^''^^^^^l   ^'^■'  '*-'^^''  ^^^^  *''"  observation  and  stnif; 
of  the  prairie  depoBiUtaftlW%iOT>aeft\i\\T&*a^,wSJ!i.>»-sNMai<v^         I 
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been  noticed  wUch  may  not  be  nnintereiting  to  state,  and  which  may 
haye  a  bearing  on  the  question,  whether  a  glacier  several  thousand  feet 
deep  once  covered  this  State  and  prepared  it  soils. 

As  we  descend  through  the  strata  in  this  locality,  the  first  &ct  that 
arrests  the  attention,  after  passing  through  some  four  and  a  half  feet  of 
rich  black  soil,  is  a  coarse  gravel  about  eight  feet  deep,  composed  of  the 
most  heterogeneous  materials,  indicating  a  great  diversity  of  origin. 
The  particles  of  quartz  are  geuerally  more  or  less  rounded,  some  of 
them  as  much   as   those  found  on  a  sea  beach,  while  the  coarser 
materials,  consisting  largely  of  different  kinds  of  slate  and  chert,  are 
more  angular,  showing  that  they  have  been  exposed  to  less  aqueous 
action,  than  the  rounded  and  polished  pebbles  of  quartz.    Among  these 
small  fragments,  not  larger  than  hazel  nuts,  are  sometimes  found, 
though  seldom  it  is  true,  specimens  with  distinctly  furrowed  surfaces- 
Passing  then  through  a  layer  of  sand  seven  feet  thick^  we  come  to  the 
blue  clay,  the  interesting  feature  of  which  is  its  numerous  pebbles 
with  grooved  surfaces.    These  pebbles  represent  many  kinds  of  rocks, 
mostly  of  northern  origin,  including  granite,  syenite,  metamorphic 
elate,  quartzite,  greenstone  and  magnesian  limestone.    They  are  re. 
msrkable  examples  of  glacial  action,  and  impress  one  with  the  energy 
of  the  force  with  which  their  furrowed  surfaces  have  been  ground  away. 
These  pebbles  are  more  abundant  in  the  hardpan  below  the  blue  day 
than  in  the  blue  clay  itself,  and  are  found  occasionally  in  the  red  day 
below  the  hardpan  to  a  depth  of  fifty  or  sixty  feet.    One  of  their  moat 
singular  features  and  difficult  to  explain,  but  whidr,  so  far  aa  we  are  able 
to  judge,  points  rather  to  the  glader  than  to  aay  other  cause,  is  the  ^ 
fact  that  they  are  often  grooved  on  two  opposite  stufsbes.    These  sur- 
faces, though  sometimes  parallel^  are  usually  inclined  at  some  angle, 
living  to  the  pebble  the  form  of  a  keystone.    The  grooves  on  one  sur- 
face, although  parallel  ^in  the  main  to  each  other,  are  seldom  if  ever 
parallel  to  the  grooves  on  the  opposite  surface,  a  fact  showing  that  the 
surfaces  were  abraded  at  two  different,  though  perhaps  immediately  su<y 
cessive  times.     Often  also  two,  and  even  more  sets  of  grooves  are  dis- 
tinguishable on  the  same  surface,  which  may  have  been  produced  by 
tlie  slipping  or  turning  partly  round  of  a  pebble,  as  the  ice  pushed  it 
along  over  an  uneven  bed.    This  is  conceivable  and  even  probable ; 
and  even  the  turning  completely  over  of  a  pebble,  so  as  to  produce  two 
opposite  grooved  surfaces,  may  be,  by  no  means,  impossible.   A  round* 
ed  pebble  with  a  plane  surface,  having  two  or  more  sets  of  grooves,  in- 
dicates something  more  than  glacial  action ;  at  leaat  it  vik  dxS&$sQSx.\s^  ^k^ 
how  the  Bmooih  oral  part  oonld  have  been  pTodcnmdLXs^  ^^^AacD^^twaa^ 


that  produced  the  plane  with  ite  grooves.  PerhapB  the  moet  r«MonaWe 
ezplauation  ia  tliut  tlie  stream  under  a  glacier  produced  the  oval  fonii, 
vhile  the  ice  in  which  the  pebhle  was  afterwards  entrapped  and  forced 
along,  produced  the  pUue  with  its  different  Gets  oi  grooves. 

Another  fact  of  importance  in  this  connection  is,  that  not  only  peb- 
Ues  and  amall  bowlders,  two  or  three-  feet  in  diameter,  occur  in  liie 
prairie  depoflita,  but  huge  blocks  of  several  tons  weight,  which  rausl 
have  required  largo  maaBes  of  ice,  either  in  the  form  of  a  glacier  or  o( 
icebergs,  to  bring  them  hither.  At  Chataworth,  a  bowlder  of  magB» 
nan  limestone,  weighing  some  teu  tons,  and  having  its  surface  groorai 
-was  found  only  cue  or  two  feet  below  the  surface,  and  lying,  if  w 
mistake  not,  on  a  stratum  of  earth.  It  seems  scarcely  possible  to  w 
count  for  this  in  any  other  way  than  by  an  iceberg.  All  these  factsan 
extremely  important  and  interesting,  since,  when  correctly  iiiterpr«ted. 
a  pebble  is  not  only  made  to  tell  its  own  individual  history,  bat  lothrov 
light  on  those  mighty  forces  which  prepared  for  ne  our  eoiis. 

Passing  through  the  red  clay  we  reach  at  a  depth  of  aeventy-aix  fen 
B  layer  of  black,  peaty  material,  rich  in  ammonia  and  other  nutritiow 
matter,  with  occasional  fragments  of  wood,  and  filled  with  the  renuufll 
of  several  species  of  freeh  water  shells.  It  is  evideotly  ao  oH  aeO, 
and  in  this  particular  instance,  probably  a  marsh.  It  ia  without  doabl 
a  continoation  of  the  same  soil  that  was  struck  in  two  places  at  Bloom- 
ington,  at  a  depth  of  118  feet,  where  logs  were  found  scattered  promis- 
cuously about,  and  the  stump  of  a  conifer  still  standing  where  it  grew 
At  Jacksonville  the  same  soil  with  trunks  of  trees  (cedar)  was  stnci 
at  about  the  same  depth,  and  at  Crawford sviUe,  Indiana,  it  was  found 
at  a  depth  of  ninety  feet,  also  with  trunks  of  trees.  It  has  been  traced 
as  far  north  as  Beloit,  Wisconsin,  and  several  other  places,  but  witli 
no  animal  remains,  ao  far  aa  known,  except  in  this  instance,  Hert 
then  wa  have  the  old  surface  soil  of  this  valley  covered  with  denet 
fereste  at  the  close  of  the  tertiary  and  the  beginning  of  the  gladil 
epochs;  for  on  this  soil  lies  the  drift. 

It  will  be  seen  that  this  old  soil  has  a  direct  bearing  on  the  question 
whether  a  glacier  extended  over  all  this  valley  to  the  gulf  during  tii* 
glacial  period,  and  by  melting  left  its  debris  in  the  form  of  drift 
Whatever  glaciers  may  have  existed  in  ages  previous  to  that  of  the 
drift,  is  a  distinct  question  by  itself;  but  that  a  mass  of  ice  ssveni 
thousand,  or  even  one  thousand  feet  deep,  could  have  moved  from  the 
north  over  this  valley  to  the  gulf  during  the  glacial  period,  withoni 
having  obliterated  every  traco  of  this  old  soil,  is  certainly  very  difficah 
to  underBtaad.  An4  jel  tkfeTn&.\ftf\»!i*oi^la.*\TiM\si\'e*jwiado  plainl/ 
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point  to  the  glaciers ;  and  the  only  reasonable  explanation  of  this,  so 
far  as  observation  has  yet  tanght  ns,  seems  to  be,  that  daring  the 
glacial  period,  glaciers  did  exist  at  the  north  of  us,  but  did  not  exten  d 
BO  far  south  as  the  northern  limits  of  this  State ;  that  this  valley  was  all 
under  water,  and  that  the  relation  of  land  to  sea  was  very  like,  per- 
haps, what  now  obtains  between  Greenland  and  the  Atlantic  Ocean, 
where  phenomena  are  now  taking  place  perfectly  similar  ko  what  once, 
probably,  prevail  ed^here.  If  this  be  so,  these  grooved  pebbles,  gravels, 
sands,  and  even  soils,  perhaps,  of  the  prairie,  many  of  which  are  more 
or  less  stratified,  were  formed  at  the  north  of  us  by  glaciers,  and  trans- 
ported hither  by  water  and  ice,  which  scattered  them  over  a  large  part 
of  this  valley.  Still,  this  view  of  the  subject  is  not  without  its  diffi- 
culties, and  it  is  better  to  wait  for  the  light  of  new  discoveries  than  to 
assert  dogmatically  what  may  hereafter  prove  untrue. 

Perhaps  an  apology  is  due  for  having  dwelt  so  long  on  this  question. 
Our  only  excuse  is,  there  are  very  many  otherwise  intelligent  persons, 
who  have  very  queer  notions  of  how  their  soils  have  been  produced. 
An  anecdote  wiU  illustrate  this.  In  a  certain  State  where  bowlders 
are  far  more  abundant  than  here,  a  person  was  once  upon  a  time  ac- 
tively engaged,  with  mechanical  appliances  and  animal  strength,  in 
removing  from  a  field  the  bowlders  which  nature  had  most  lavishly 
distributed  there.  A  passer  by,  curious  to  know  his  ideas  of  the  drift, 
inquired,  whence  he  supposed  those  bowlders  came.  Pausing  a  mo« 
ment,  and  lifting  his  eyes  with  astonishment  on  the  inquirer,  that  so 
simple  a  question  should  be  asked,  he  replied:  Why  the  Almighty 
placed  them  there  when  he  laid  the  foundations  of  the  earth. 

The  more  practical  part  of  the  subject  now  presents  itself,  viz. :  The 
Physical  and  Chemical  Properties  of  Soils.  By  physical,  are  meant 
those  properties  which  distinguish  soils  with  reference  to  their  con- 
sistence, density,  porosity;  their  power  of  absorbing  and  retaining 
moisture,  heat,  gasses,  and  particularly  their  power  of  absorbing  and 
retaining  certain  alkalies  and  alkaline  earths,  together  with  phos- 
phoric and  silicic  acids,  whether  added  as  manure,  or  set  free  grad- 
ually by  the  decomposition  of  the  mineral  or  organic  matter  of  soils. 
These  physical  properties,  on  which,  when  existing  in  proper  degree, 
depends  so  much  the  fertility  of  soils,  vary  chiefly  with  the  sand, 
clay  and  humus  of  soils.  A  soil  consisting  entirely  of  sand,  it  mat- 
ters little  whether  it  be  silicious,  calcareous,  feldspathic,  or  other  mate- 
rial, has  but  little,  if  any  consistence.  As  its  particles  touch  each 
other  at  but  few  points,  it  is  too  porous  for  8uccq8«Cu\  ^ts^^^^^t^.  ^S!^ 
it  readily  Admits  the  rain,  it  as  readily  parta  mXk  \\.  X^qIOq^Vj  ^cw&a.- 


i^e  and  evaporfttion,  allowing  tbns  tho  materials  to  escape  vhkfe 
Bhuuld  be  retained  for  plant  growth.  Moreover  the  intersticee  bemc; 
large,  hut  little  moisture  riBes  by  capillary  attraction,  and  bat  little  ii 
aheorbed  from  tlie  atmosphere,  so  that  the  soil  being  dry,  not  only  t» 
comes  unduly  heated  by  the  sun,  bnt  retains  the  heat  to  an  extent  iU- 
suited  to  vegetation.  Beeides  auch  a  eoil  affords  bnt  slight  BUpinfltc 
the  roots  of  plants,  and  is  easily  blown  al>o«t  by  winds. 

Nevertheleaa  a  eandy  eoil  made  up  of  very  finely  comminuted  parti- 
clee  of  all  kinds  of  rocks  may  be,  and  often  is,  very  fertile,  for  a  r» 
eon  to  be  given  hereafter.  Such,  to  a  considerable  extent,  aretbetoi]! 
of  the  prairie.  They  are  due,  originally,  as  we  have  seen,  to  the  pd 
vcrizfttioD,  rather  fiian  to  the  disintegration  or  the  decompoeitioD  of  I 
great  variety  of  rocks,  for  it  must  be  home  in  mind  that  these  thm 
terms  indicate  very  diEFerent  kinds  of  action.  Pulverization  is  tta 
grinding  np  of  rocks  by  friction  against  each  other.  Dieintegralia 
is  the  breaking  np  of  a  rock  into  small  integrant  particles  by  heat  and 
cold,  as  wlien  a  rock,  heated  and  plunged  into  water,  crombles  aaiiT 
to  powder.  In  nature  the  changes  of  temperature  are  neither  eo  nit' 
den  or  so  great  as  in  this  case,  but  yet  effectual,  especially  when  aiiM 
hy  frost.  DecompoeitioD  ia  the  resolution  of  rocks  into  new  choni^ 
compounds,  the  process  by  which  the  food  locked  up  in  them  becnroo 
available  to  plants,  and  it  is  greatly  promoted  either  by  pnlverizalioD 
or  by  disintegration.  Hence  tlie  finely  divided  state  of  a  soil  is  a  phj- 
eical  property  intimately  connected  with  its  fertility. 

On  the  other  hand,  a  purely  clayey  eoil  has  exactly  opposite  propff- 
ties.  It  has  great  consistence,  is  slightly  porous,  absorbs  water  with  avid- 
ity, and  parts  with  it  reluctantly.  When  moist  it  is  plaatic,  and  adhert 
firmly  to  whatever  it  touches,  and  ia  thus  difEcult  to  cultivate.  !» 
rainy  seasons  it  cannot  ho  worked  until  late,  and  even  then  with  difi- 
culty.  It  ia  not  only  wet  hut  cold,  from  the  constant  evaporation  il 
ite  surface.  In  dry  weather  it  bakes,  and  becoming  hard,  provenU 
the  roots  from  penetrating  it.  Its  most  remarkable  property  is  its  pows 
of  absorbing  ammonia,  potash,  lime,  magnesia,  phosphoric  and  sijiric 
acids,  substances  essential  to  the  healthy  development  of  plants;  M^ 
it  is  doubtless  to  this  property,  that  is  due  the  fertilizing  nature  of  cIm 
in  soils. 

Such  are  some  of  the  physical  properties  of  two  extreme  kinds  of 
soils,  known  generaUy  as  light  and  heavy,  sometimes,  also,  as  lean  tui 
fat  soils,  neither  of  which  is  desirable  for  tillage.  Between  theeeM- 
treiiies  exists  an  indt&n\^*i  ■nwvnVi'i'c  q^  ii\,\i.ftT  eoila,  with  physical  propc 
ties  varying  with.  l\ie  xeXaXWe  '^«n'wC\ea  q1  wmi&.  w\\  ^-j  ^tj&<maeil 


in  them.  A  soil  containing  such  an  admixture  of  these  substances  as 
will  mutually  compensate  the  defects  of  each — which  is  neither  too  wet 
in  rainy  seasons,  nor  too  dry  and  hard  in  drouths — which,  by  cultivation, 
readily  becomes  porous,  so  that  roots  can  easily  penetrate  it,  and  the 
atmosphere  circulate  through  it — is  best  suited  for  agricultural  purposes, 
and  will  yield  the  most  remuneratiye  returns.  The  clay  in  such  a  soil 
is  even  more  effective  in  absorbing  the  constituents  required  by  plants 
than  when  pure,  because  the  water  containing  these  substances  is  more 
readily  absorbed  by  such  a  soil  than  by  a  purely  clayey  one.  This  is 
illustrated  by  what  formerly  took  place  here  on  the  burning  over  of 
the  prairie.  The  country,  of  course,  was  covered  with  a  layer  of  ashes, 
rich  in  potash,  and  when  the  rain  fell  too  rapidly  to  be  alt  absorbed,  it 
flowed  from  the  surface,  carrying  the  potash  with  it,  and  imparting  to 
atreams'a  strong,  alkaline  property.  Had  the  water  passed  through 
the  soil,  the  day  would  have  absorbed  most  of  the  alkali,  and  retained 
it  for  fature  use.  For  the  same  reason  but  little  alakaline  matter  is 
nsually  found  in  the  water  of  drains.  In  the  decomposition  of  the 
vegetable  and  mineral  matter  of  porous  soils,  the  ammonia  and  other 
alkaline  substances  are  absorbed  by  the  clay ;  and  it  is  clay  also  to 
which  is  due  the  decolorizing  and  deodorizing  nature  of  soils,  a  pro- 
perty which,  in  consequence  of  a  special  application  in  the  form  of 
earth  closets,  has,  of  late,  been  pressed  on  the  public  attention  as  some- 
thing new. 

But  a  few  y^ars  since  this  absorbent  property  of  soils  was  specially 
investigated  by  Way.  He  found  that  sewer,  and  other  foul  water, 
vrhen  filtered  through  a  layer  of  porous  earth,  thirty-four  inches  thick, 
"was  entirely  deprived  of  its  smell,  its  ammonia,  potash  and  phosphoric 
acid;  in  fact,  that  all  substances  essential  to  the  nourishment  of  plants 
are  absorbed  and  retained  to  such  an  extent,  that  a  soil,  ten  inches 
tiiick,  when  saturated  in  this  way,  would  contain  twenty  times  as  much 
nntritious  matter  as  is*usually  spread  over  it  for  fertilizing  purposes. 
Oonld  all  the  sewer  water,  now  passed  from  cities  into  rivers  and  thus 
lost,  be  distributed  over  the  soils  of  the  adjacent  country,  what  an  im- 
mense amount  of  plant-food  would  be  utilized,  and  what  an  increase 
of  harvests  would  accrue  through  the  agency  of  this  property  of  soils. 

If  we  seek  for  the  cause  of  this  absorbent  property  of  clay,  we  shall 
find  it,  probably,  in  a  powerful  surface  attraction,  similar  to  that  by 
which  gasses  and  coloring  matters  adhere  to  the  surface  of  porous 
charcoal.  Some  have  supposed,  however,  that  the  action  is  more  chemi- 
cal than  physical  in  its  nature,  and  that  the  ab«ot^\.\oTi  oil  ^^^  ^S^ssb^.^^ 
is  accompanied  hy  the  formation  of  inaolublQ  «AiciS^»ei^  T^aeisi^^eaw^^^ 


feldepare.  Tlis  reeulta  of  certain  experiinents  made  to  decidfl  ttii 
queetion  Beem  topoiDt  in  tbie  direction.  It  is  by  ao  means  eatjtt 
draw  the  dividing  line  between  phyeical  and  cbomical  forces — toqr 
exactly  where  one  ceaaea  and  the  other  begins — any  more  than  it  itta 
fix  the  precioe  point  of  time  when  a  pereon  ceases  to  be  a  boy  ud 
becomes  a  man.  They  graduate,  so  to  say,  into  each  other ;  and  it  i 
by  no  means  improbable  that  in  this  strong  attractioQ  of  clay  forlhj 
alkalies,  we  have  the  iucipiunt  manifestations  of  the  forca  which,  ander 
favorable  and  prolonged  conditions,  produces  the  chemical  compounds 
known  as  the  feldspars. 

Again,  the  decomposition  of  organic  and  mineral  matter  is  largel/ 
dependent  on  a  suitable  mixture  of  clay  and  eand  :  that  ie,  on  a  prc-ptf 
consistence  of  soil.  Such  decomposition  is  best  promoted  by  a  moitf 
and  porous  soil — ono  neither  tou  wet  nor  too  dry,  and  to  all  parts  a 
which  the  air  is  eaeiiy  accessible.  Indeed,  such  decomposition  is  en- 
tirely prevented  by  the  exclusion  of  the  atmosphere.  The  QDdorlyin; 
rocks,  that  wore  furrowed  and  then  buried  beneath  deep  depoftiU,T» 
tain  their  furrows,  as  sharply  defined  to  day  as  when  they  were  prigi- 
nally  engraved.  Where  they  have  been  exposed  to  the  a,tmoBphwe  liir 
a  considerable  length  of  time,  not  a  trace  of  them  remains.  The  old 
pliocene  soil,  one  liundcd  feet  beueiLth  us,  with  its  trees  and  shells  be- 
fore referred  to,  is  appareutly  us  fresh  uow  as  when  Hrat  covered  witi 
the  drift.  In  like  manner  the  fine  particles  of  ground-up  rocks— ii 
other  words,  our  soils — when  protected  from  atmospheric  iDfiueQcet, 
remain  unchanged,  and  the  elements  in  them  suited  to  plant  growth, 
arc  as  useless  for  this  purpose  as  if  they  did  not  exist.  That  this  is  eo, 
is  shown  by  isolating  the  saud  of  almost  any  soil,  and  analyzing  it.  In 
this  way,  we  learn  that  the  tine  sand  of  soils  from  Union  and  Chanr 
paigu  counties  contain  the  alkalies  soda,  potash  and  lithia.  These  thru 
alkahes  have  also  been  detected,  in  very  small  quantities  of  6oil8,frt>ni 
Greene  and  Kane  counties  in  this  State,  also  in  soils  from  IndiaiUi 
Ohio  and  Pennsylvania.  Indeed,  it  would  be  a  matter  of  surprise,  it 
in  a  quantity  of  auy  soil  not  larger  than  a  pea,  all  these  alkalies  cunlJ 
not  be  found.  The  sand  of  a  Union  county  soil  is  especially  rich  m 
these  alkalies,  a  fact  somewhat  singular,  since  the  soil  has  been  undtf 
cultivation  forty  years  without  any  manure,  not  even  a  greeu  crop 
plowed  in,  with  only  two  to  four  inches  depth  of  plowing,  and  a  o» 
tinned  cropping  of  wheat  or  com,  chiefly  corn.  And  yet  this  soil,  con- 
taining some  ninety  per  cenL  of  an  unpalpably  fine  sand,  as  fines 
(he  finest  emery,  ia  r\t\i  to  day  iu  all  the  elements  of  fertility,  excepl- 
^"gi  perhaps,  Bu\p\iur,  ni  ■w\i<^  "CiiftteY*  (s^-j  ^Vx%Ra.    T<j  such  an  ei- 
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tent  has  this  compact  soil,  containing  bnt  three  per  cent,  of  organic 
matter,  been  protected  from  the  action  of  decomposing  agents,  that  its 
sand  has  apparently  an  ample  sapplj  of  plant  food  for  some  time 
to  come.  The  fertility  of  this  soil  seems  to  be  owing  to  the  slow  and 
constant  weathering  of  its  sand,  which,  though  not  very  much  exposed, 
is  SDfBciently  so  to  set  free  the  requisite  amount  of  mineral  matter  as 
fast  as  it  is  removed  by  cropping.  This  soil,  however,  seems  to  be  ex- 
ceptional in  its  character ;  at  least,  it  would  not  be  safe  to  treat  all 
soils  as  this  has  been  treated,  unless  the  object  were  exhaustion.  In  the 
experiments  of  Way,  made  to  ascertain  the  effect  of  the  constant  crop- 
ping of  barley,  potatoes,  turnips  and  miscellaneous  crops  without 
manure,  signs  of  exhaustion  were  apparent  even  in  nine  or  ten  years; 
and  the  soils  of  the  prairie,  although  somewhat  more  durable,  perhaps, 
have  shown,  in  many  instances,  similar  results. 

We  pass  now  to  the  chemical  properties  of  soils.  By  these  are 
understood  those  properties  in  virtue  of  which  new  chemical  com- 
pounds are  formed,  and  especially  those  which  are  in  some  way  con- 
cerned in  the  production  of  the  proximate  constituents  of  plants.  It 
may  be  laid  down  as  a  fundamental  proposition,  that  certain  mineral 
sabstances,  as  potash,  lime,  magnesia,  phosphoric  and  silicic  acids,  and 
some  others,  are  essential  to  the  healthy  development  of  plants.  Of 
this,  there  can  be  no  more  reasonable  doubt  than  that  a  skeleton  is 
essential  to  the  normal  condition  of  a  vertebrate.  And'  yet,  not  long 
ago,  it  was  a  grave  question  vdth  thinkers  on  this  subject,  whether, 
these  substances,  constituting  the  ash,  were  essential  or  merely  acciden- 
tal constituents  of  plants.  The  establishment  of  this  fact  marks  a  step 
forward  in  this  era  of  thought  and  progress.  The  intelli^nt  agncul- 
bnrist  of  to-day,  if,  indeed,  one  can  lay  claim  to  intelligence  whose 
knowledge  of  the  functions  of  the  substances  in  plant  life  is  still  very 
indefinite,  stands  on  firmer  ground  than  he  did  half  a  century  ago.  If 
le  does  not  yet  know  exactly  how  they  act,  he  knows,  at  least,  their 
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^i^esence  is  necessary  to  vegetable  growth,  and  that  it  is  his  interest  so 
x>  manage  his  soil  that  they  shall  be  present  in  the  proper  condition 
ind  quantity  for  the  use  of  his  crops. 

Bat  to  be  a  little  more  particular :  what  is  meant  by  a  chemical  pro- 
lerty,  and  especially  an  active  one  ?  In  general,  it  may  be  said  to  be 
he  tendency  of  a  substance  to  combine  with  another,  and  form  a  third 
lifferent  from  either ;  and  an  active  chemical  property  is  this  tendency 
tzieting  in  a  remarkable  degree.  Thus,  if  lye  obtained  from  wood 
«heB  be  touched  to  the  tongue,  it  will  attack  it,  or  \f  sA&»i.  ya.^^  ^^-rc^. 
f  8oap  to  the  hands,  it  will  attack  them,  dealtoyLii^  >3aft  c^iJa^^  ^"^ 
—16 
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the  ekin  and  giving  to  it  tliat  slippery,  elimy  feel,  bo  familiar  to  emj 
one ;  or  again,  if  added  tn  sawdust,  it  will  attack  that,  decomposing  it, 
and  disposing  the  atoms  to  arrange  tbemselves  in  the  form  of  omIic 
Ecid,  a  substance  with  properties  exactly  opposite  to  ita  own.  When. 
therefore,  wood  ashes  are  spread  over  a  soil,  lye  is  put  on  it,  audi 
diemical  property  ia  imparted  to  it.  The  ancient  farmer  did  it  b«c8n» 
experience  or  tradition  tau|iht  liim  that  wood  ashes  tn  some  way  eeiT«l 
jome  good  purpose.  They  made  his  soil  more  fertile,  he  got  a  betWt 
crop.  The  modern  farmer  does  it,  or  should  do  it,  because  edeva 
teaches  him  that  he  cannot  have  a  crop  without  them,  or  aomethin 
equivalent  to  them ;  that  he  might  as  well  attempt  to  make  brass  Witt' 
pnt  copper,  as  to  raise  a  kerne!  of  corn  without  potash. 

In  like  manner  soda  imparts  to  soils  a  chemical  property  pecuharlo 
itself;  so  do  Hthia,  and  lime,  and  magnesia ;  bo  do  phosphoric  and  sit 
cic  acids;  and  eo  do  many  other  substances.  These  chemical  proptt- 
ties  all  differ  from  each  in  kind  aa  well  as  degree.  Some  we  energetiii 
others  indifferent;  hut  each  has  an  individuality  of  its  own;  auditil 
to  this  labyrinth  of  chemical  properties  or  furces,  modified  by  everr 
Tariation  of  climatic  influence,  that  all  the  reactions  and  componndsof  * 
Boil  are  dne. 

The  oxygen  of  the  air  also  has  its  peculiar  chemical  property,  andiu 
the  form  of  ozom,  a  remarkably  active  one— a  state  of  nrirest — an  ap- 
parent desire  impelling  It  to  seek  nut  and  unite  with  some  companion; 
and  then,  as  if  tired  of  the  union,  shortly  after,  perhaps,  to  get  divoroed. 
The  earao  is  true  of  carbonic  acid,  and  to  a  certain  extent  of  wato 
itself. 

Now  let  na  trace  the  effects  of  these  chemical  properties  ia  the  pw 
duction  of  soils.  "We  speak  orten  of  the  weathering  of  rocks,  when 
exposed  to  atmospheric  influences.  They  diaintegrate  and  finsUj 
crumble  to  powder.  Not  only  so,  they  nnder^ro  chemical  deconipon- 
tion,  and  give  rise  to  new  chemical  compounds.  Take  the  granitic 
bowlder  lying  exposed  to  the  atmosphere.  Its  surface  la  rough,  caasri 
by  the  more  rapid  decomposition  of  some  of  its  parts  than  of  otbeft 
The  angular,  bnt  often  more  or  less  rounded  prominences  are  qiiartz.i 
very  insoluble  mineral,  at  least  in  water.  The  depressions  are  caiisfti 
by  the  dissolving  out  of  the  feldspar,  a  mineral  compoeed  of  siiicsK 
of  alumina  and  of  silicate  of  an  alkali  or  alkaline  earth.  Now  wha 
rain,  containing  carbonic  acid  from  the  atmosphere,  falls  on  the  bowl- 
der, it  not  only  tends  itself  to  decompose  and  dissolve  the  feldspar,  iiu 
it  brings  the  carbonic  acid  into  intimate  contact  with  it.  The  cheiniul 
property  of  t\ie  carbonVt  ac\i\6  Ui  lyitviiw^  ■*i\S\v  ^\«,  alkali  at  the  ei- 
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pense  of  the  Bfllcic  acid,  forming  a  carbonate  instead  of  a  silicate.  This 
alkaline  carbonate  being  solnble,  seems  to  have  the  property  of  dis- 
solving the  silicic  acid  which  has  been  displaced,  and  thus  both  are 
carried  to  the  soil,  and  made  available  to  plants.  This  process  goes  on, 
of  course,  with  extreme  slowness,  especially  when  the  rock  has  a  very 
firm  texture.  Nevertheless  the  surface,  when  carefully  examined,  ex- 
hibits evident  marks  of  decay,  looks  quite  different  from  a  freshly 
fractured  one,  and  is  often  coated  with  a  perceptible  quantity  of  white 
silicate  of  alumina  or  kaolin,  which  remains  after  the  removal  of  the 
alkaline  carbonate  and  silica.  When  the  water  penetrates  through  the 
interior  of  the  bowlder,  the  decomposition  advances  with  equal  pace, 
and  the  rock  gradually  becomes  less  coherent,  until  finally  it  breaks 
easily  into  fragments.  In  such  cases  it  is  not  uncommon  to  find  a  fine 
white  incrustation  lining  the  crevices  of  the  interior.  This  is  usually 
carbonate  of  lime,  and  has  been  formed  by  the  lime  of  the  rock  com- 
bining with  the  carbonic  acid  of  the  water,  or  of  the  alkaline  carbon- 
ate. If  the  rock  contains  an  iron  compound,  the  carbonic  add  often 
decomposes  it,  and  forms  a  new  iron  salt ;  and  when  this  is  exposed  to 
the  air,  the  iron  is  often  attacked  by  the  oxygen  and  changed  to  iron 
msf-,  causing  the  dark  brown  spots  so  often  seen  on  rocks,  as  well  as 
the  iridescent  film  often  seen  on  the  surface  of  stagnant  water. 

The  yellow  sulphide  of  iron,  often  mistaken  for  gold,  and  so  fre- 
quently seen  in  soft  coal,  is  the  most  apparent  as  well  as  the  most  com- 
mon example  of  the  action  of  oxygen  in  producing  changes  in  rocks. 
In  this  case  both  the  iron  and  the  sulphur  are  oxydized  and  converted 
into  copperas;  and  when  this  is  further  exposed  to  the  air,  the  iron 
is  changed  to  iron  rust  and  deposited  as  bog  iron  ore.  Sometimes  this 
iron  salt  filters  through  a  soil  charged  with  organic  matter,  and  the 
iron  is  not  converted  into  iron  rust  until  it  reaches  the  subsoil,  where 
it  acts  as  a  cement,  binding  the  gravel  and  pebbles  together  into  a  kind 
of  rock  called  hardpan.  Other  substances,  also,  as  lime,  silica  and 
day,  act  as  cements,  but  in  a  somewhat  different  way. 

The  solvent  power  of  carbonated  water  on  limestone,  due  chiefiy  to 
the  chemical  property  of  carbonic  acid,  scarcely  need  be  mentioned.  It 
is  well  known  to  be  the  source  of  a  large  part  of  the  lime  dissolved  in 
our  soils  and  springs,  and  to  have  excavated  those  immense  caverns  so 
frequent  in  limestone  regions. 

Before  closing,  I  wish  to  call  particular  attention  to  the  solvent 
power  of  pure  water,  and  the  relation  of  this  power  to  the  fineness  of 
the  material  on  wHich  it  acts.    In  this  way  the  relatiotv  ol  >Jckfe^\jkW^^»^ 
of  a  soil  to  its  fertility  will  become  apparent,    ll  \ft  «b  ^otoxcloxi  ti^^^' 
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that  many  kinds  of  rock  are  insoluble.  At  least  they  are  often  tpAzn 
of  as  snch.  The  trath  is,  there  is  scarcely  a  rock  hut  yields  mort  or 
lees  to  the  action  of  water,  and  the  more  in  proportion  to  the  amoniil 
of  its  surface  exposed.  The  experiments  of  the  Mesare.  Rogers  ire 
Very  instnictive  on  this  point.  They  pulverized  a  large  variety  uf 
minerals,  usually  considered  insoluble,  and  treated  tbem  with  pure 
■water  and  with  carbonated  water,  carrying  on  the  two  seta  of  experi- 
ments aide  by  side,  and  observing  all  the  necessary  precautions.  Wljen 
the  mineral  was  very  finely  pulverized  and  treated  with  pnre  waters 
considerahle  time,  and  then  filtered,  the  first  drops  of  the  filtrate  ga« 
an  alkaline  reaction,  while  with  carbonated  water  the  etfect  was  recog- 
nizable in  lees  than  ten  minutes.  Witli  pure  water  the  effect  wa»  much 
weaker  than  with  carbonated  water,  still  it  waa  perfectly  decisiTcin 
almost  all  the  minerals  tried.  By  digesting  finely  powdered  feldijMr, 
hornblende,  granimatite,  epidote,  mesotype,  chlorite,  serpentine,  ani 
some  twenty  others,  in  pure  water  a  week,  and  in  carbonated  water  IS 
honrs  only,  they  found  that  silica,  alkalies,  lime,  magnesia,  iron  mvI 
alumina,  had  been  dissolved  to  an  extent  equal  to  from  A  to  1  per  cent 
of  the  minerals  taken.  The  solvent  power  of  water  was,  doubtless 
increased  by  digestion,  but  it  can  scarcely  be  doubted  that  the  saiat 
ert'ect  would  have  been  jnoduced  by  cold  water  in  a  long  time. 

The  applicatiim  to  soils  of  the  truth  tanglit  by  these  experiments,  is 
plain.  Tlie  soils  of  the  ]irairie  contain,  without  doubt,  more  or  less  "I 
all  these  minerals ;  and  it  is  evident  the  more  finely  pnlverized  liie; 
are,  tlie  more  readily  they  will  be  dissolved  by  water,  and  the  more 
mineral  food  will  they  furnish  for  the  crop.  In  this  way,  a  very  find/ 
comrainoted  soil,  like  that  of  Union  county,  or  of  aome  river  hottomi, 
seems  to  have  an  inexhaustible  fertility,  because  the  decomposition  of 
mineral  matter  keeps  pace  with  the  demands  of  vegetation.  "W^ere  tlie 
particles  of  soil  coarser,  or  less  exposed  to  the  combined  ioftoeoces  of 
water,  carbonic  acid  and  oxygen,  the  supply  of  mineral  food  might f*B 
below  the  demand  ;  that  is,  there  would  he,  to  that  extent,  ezbautioii, 
to  be  remedied  by  mannre  or  fallow. 

It  is  very  probable  that  this  is  not  the  only  principle  invt>lred  in  tit 
explanation  of  the  apparently  permanent  fertility  of  soils;  but  thstit 
finds  a  place  in  it,  seems  to  be  plainly  taught  by  experiment ;  and  n 
will  only  add  that  these  chemical  changes  taking  place  in  a  soil  vift 
greater  or  less  activity,  according  to  its  more  or  less  &vorabIe  coodi- 
tions,  sustain  an  intimate  relation  to  an  intelligent  system  of  agrioii- 
tare,  and  commend  themaelvea  to  tlie  careful  attention  and  study  of 
&rmen. 
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imnuu  vsnMp  BT  xn 

Soda  Feldfpiff, 

Hornblende, 

PoUah  Feldspar, 

Grammatite, 

iiithia  Feldspar, 

Ashertus, 

Oloasj  Feldspar,  (Sanldin), 

OliTina, 

I^abrador  Feldspar, 

ChaKsedoaj, 

Mica, 

Epidote, 

Leucite, 

Analcime, 

Toannoline, 

Mesotjpe, 

Augite, 

Scolerite, 

Cocoolifte, 

Axinite, 

Hjpersthene, 

Prehnile, 

Tale, 

Steatite, 

Chlorite, 

Serpentine, 

Obeidion, 

LiiTa, 

Greenstone, 

Gneiss, 

Hornblende  Slate. 


FLOWERLESS  PLANTS. 


BY  T.  J.  ^XJBBILL,  FB0FK8S0B  OF  HOBTICULTUBS. 


Our  common  idea  of  a  plant  is  a  living  growing  structure,  listened 
by  roots  in  the  soil,  bearing  leaves  that  are  elevated  upon  stems  and 
branches  to  catch  the  sunlight  and  air,  budding  and  blossoming  in 
charming  beauty  and  delightful  fragrance,  and  finally  bending  under 
a  heavy  load  of  seeds  or  fruits.  But  if  we  should  work  these  things 
into  a  definition,  it  would  exclude  every  one  of  a  host  of  vegetable 
forms,  with  which  we  have  now  to  deal.  The  distinctive  characteris- 
tic of  the  plants  under  consideration,  is  that  given  as  the  heading  of  this 
paper — flowcrless.  Let  us  fully  understand  what  a  flower  is.  The 
cultivated  rose,  with  all  its  beauty,  can  not  lay  claim  to  it,  for  the  arts 
of  man  have  destroyed  the  essential  parts,  and  turned  them  into  showy 
but  useless  appendages.  No  seed  is  started  into  existence  by  our  dou- 
ble-flowered roses.  On  the  other  hand,  many  of  the  forest  trees — the 
oaks,the  elms,  the  hickories — are  popularly  supposed  to  have  no  flowers, 
when,  in  fact,  they  produce  countless  numbers  of  true  flowers.  Bot- 
anists call  the  outer-whorl  of  usually  leaf-like  bodies-  in  the  flower  a 
ealyx^  its  individual  parts  Hpals  /  the  next  row  is  the  corolla,  and  the 
parts  petals.  These  are  the  most  conspicuous  parts  of  the  flower,  yet 
are  wholly  unessential.  It  is  to  the  center  of  the  flower  that  we  must 
look  for  organs,  really  useful  in  the  reproductive  process.  These  are 
the  stamens  and  pistils,  answering  respectively  to  the  male  and  female 
sexes  among  animals.  It  is  not  necessary  thai  >i\i^^^  ^ov^^X^H:^'^)^^. 
same  fiower,  nor  indeed  upon  the  same  p\aiit^\>u\»  no  ^^^^^Vel'Ck^^"^^^ 


per  senM  of  that  term,  ever  comes  into  existence,  withoot  a  previons 
oombinfttion  of  these  two  parts  of  the  flower.  The  stamene  produce 
the  pollen,  which  Jb  carried  about  by  the  wincJa,  or  bv  insects,  or  in 
many  cases  falling  dirfctly  upon  the  pistils,  qiiicken,  in  sonne  myGt«- 
rions  way,  the  embryonic  cell  into  new  and  hitlierto  nitknown  life, 
thus  beginning  the  furmnlion  of  a  seed.  Now,  though  the  flowat 
may  be  iinnoticeable  with  common  observation,  all  our  treee,  ehnilii 
grains,  grasses,  vegetiibles,  weeds  and  any  other  plants  with  as,  lur- 
ing a  woody  stem,  a  fourth  of  an  inch,  or  more,  iu  diameter,  and  an/ 
that  are  made  generally  useful,  as  food  or  covering,  for  man  or  be«i^ 
do  produce  true  flowers,  and  bear  tnie  seeds.  Notwithstanding  ifl 
this,  at  least  one  sixth  of  the  named  plants  belong  to  the  flowerlcK 
tyije,  and  the  time  undoubtedly  was  when  they  conatitnted  aimost  tie 
entire  vegetation  on  the  globe.  And  there  still  remain  thousandeof 
other  species,  wailing  for  the  botanists'  researches,  and  names,  to  swdl 
the  number  of  flowerless  plants  now  existing,  even  beyond  the  re- 
corded number  of  flowering  species.  Of  these  the  microscopic  world 
has  myriads  of  specific  Jorms,  which  have,  until  recently,  been  almotf 
unknown,  and  what  ie  most  strange,  many  of  these  minnte  b^D^ 
long  classed  as  animals,  on  account  of  their  free  and  evidently  vote 
tary  motions,  are  now  positively  known  to  be  true  plants.  It  is  no 
longer  an  nneettled  ijuestion  about  tho  rapid  and  varied  niovemenlBof 
the  lower  orders  of  purely  vegetable  tbrins.  But  a  large  number  o: 
flowerless  plants  are  by  no  means  microscopic.  The  ferns,  the  mosses, 
the  mushrooms,  tlie  monlds,  are  fair  examples.  Who  ever  saw  i 
flower  upon  a  pufl-ljall,  or  a  toadstooH  How  ]nany  aquatic  plants  are 
there  that  never  bloom  ? 

Li nnffius  named  these  plants  Oryptogamia,  meaning  hidden  marriage, 
while  those  with  flowers  were  named  J 'Aenogamia,  o\>eii  marriage— Ibe 
latter,  owing  lo  the  fact  tliat  the  stamens  and  pistils  were  readilv  seen, 
and  tho  reproductive  process  could  he  readily  traced,  while  analogow 
parts,  and  analogous  processes,  could  only  be  guessed  at  in  the  Crjp- 
toganiia,  or  flowerless  plants.  Extended  research  has  proved,  how- 
ever, that  they  have  somelhing  answering  to  these  parts,  though  di»- 
guised  under  a  multitude  of  forms,  and  their  operations  varving  is 
wonderfully  different  ways.  Instead  of  seeds  they  produce  spora, 
diff'ering  from  the  former  in  not  having  within  an  embryo  or  rudimen- 
tary plant,  and  by  germinating  irregularly  without  the  fixed  point  for 
beginning,  as  in  seeds. 

It  was  said,  a  nviment  ago^lUatall  the  plants  in  our  region  of  coDii- 
try,  which  attained  ao^'  consiiMsWvft  %\T.ft,  m  Vas.^  Wti»aliai  any  of 


the  staple  article  of  use,  whether  as  food,  or  materiala  for  hnilding  or 
clothing,  were  flowering  and  not  flowerless  plants.  What  then  are  the 
uses  of  the  latter,  and  wh  j  spend  our  time  in  their  study  t    Let  us  see. 

(1.)  Thej  are  the  simplest  in  structure  of  all  plants,  and  as  the 
vegetable  processes  are  the  same  as  in  the  higher  plants,  we  maj  far 
more  readily  study  their  secrets  in  the  work  of  elaborating  food,  of 
increasing  in  size,  and  of  giving  rise  to  new  beings  like  themselves. 
Hence,  he  who  would  know  the  requirements  and  action  of  vegeta- 
tion of  any  kind,  must  begin  with  these  humble  beings  so  peculiarly 
fitted  for  his  examinations.  When  we  descend  to  the  lowest  plants,  a 
simple,  isolated,  round  microscopic  cell,  performing  all  the  complicated 
functions  of  vegetative  life,  meets  our  astonished  gaze.  The  red  snow 
plant,  of  the  Polar  regions,  and  another  of  the  same  genus  {JhroUh 
coccu8\  with  us,  sometimes  seen  in  red  streaks  and  patches,  looking  like 
Btains  of  blood  upon  the  shaded  and  moistened  side  of  rocks  and  banks, 
are  of  this  character.  The  cell  has  an  outer  and  inner  coat,  and  a 
thick  fluid  mass  within.  They  individually  obtain  their  nourishment 
from  the  air  or  water,  and  increase  in  number  by  self-division,  but  are 
also  known  to  give  rise  to  young  plants  by  two  cells  uniting  and  ming- 
ling their  fluid  contents.  The  green  scum  that  forms  upon  stagnant 
iivater  is  another  ei^ample  of  these  lowest  of  plants,  sometimes  one- 
celled,  sometimes  many-celled,  constituting  a  thread-like  filament 

(2.)  The  study  of  the  flowerless  plants  helps  us  to  understand  the 
past  history  of  our  mother  eartb,  when. she  prodnced  little  or  nothing 
of  a  higher  organization.  The  coal  we  now  use  for  fuel,  came  in  great 
part  from  flowerless  plants.  Those  were  the  good  old  days  for  the 
Cryptogamia,  when  moss-like  plants  grew  to  the  giant  size  of  oaks, 
and  ferns  vied  with  the  towering  palm. 

(3.)  The  information,  gained  by  9,  carefiil  study  of  the  development 
of  these  plants,  throws  much  light  upon  the  mooted  theories  of  sponta- 
neous generation  of  living  beings— theories  so  often  advanced,  and 
sometimes  so  seductively  argued.  The  advocates  of  the  doctrine  that 
living  beings  can  be  produced  by  the  union  of  certain  chemical  elements, 
or  brought  into  existence  by  chance,  or  through  the  agency  of  aoy  of 
the  natural  laws,  other  than  those  referring  to  direct  parentage,  always 
point  for  illustration  to  the  lowest  forms  of  vegetable  and  animal  life. 

It  U  indeed  strange  that  water,  left  for  a  few  hours  in  a  warm  place, 
will  be  found,  when  examined  by  the  microscope,  swarming  with 
moving  bodies;  and  the  question  naturally  suggests  itself^  where  do 
they  come  from  I    And  when  the  water  is  previously  bo\V^  V^V^^bi^ 
living  things,  and  then  kept  in  an  air-tight  \q^q\^  Vk^^  ^otA'^tSse^  t&ns^^c^ 


increased  to  find  U)«  same  mase  of  living,  eating,  growing  bodiu, 
■eeinin^ly  enjoying  to  th«  utmost  their  leaae  upon  life.  So  it  ie  p«M- 
iag  strange  that  moulds,  which  are  as  true  pltinte  as  the  evet^^re«ns is 
our  door  yards,  appear  whenever  and  wherever  any  moiet  or^nic  mi- 
Man«e  i*  found,  tor  their  development  A  piece  of  cbeeee  pnt  awij 
in  a  damp  cellar,  will  as  snrely  rear  upon  its  anrface  a  pigmy  forest  uf 
bluish  vegetation,  as  will  a  well-seeded  and  tilled  field,  ander  fant- 
able  conditions,  produce  its  crop.  So,  too,  it  is  strange  that  young  tim- 
ber of  a  different  kind  from  that  previously  cut,  should  spring  up  froa 
"cleared"  land,  yet  no  observing  man  will  for  a  moment  doubt  tot 
tbat  these  young  trees  came  from  true  seeds.  The  weeds  appearing  tht 
first  season  after  we  turn  over  the  prairie  sod,  are  likewise  known  to 
start  from  seeds.  Now  when  we  tind,  by  prolonged  observation,  thit 
tliese  minute  forms  in  a  drop  of  water  are  subject  to  the  same  laws  ts 
the  above  trees  and  weeds,  in  regard  to  life  and  development^  vre  mtT 
cease  to  speculate  upon  the  possibility  of  living  beidgs — plants  or  uJ- 
mals — originating  from  the  inorganic  elements,  without  the  interrra- 
ing  power  of  a  creator.  Frof.  Henry  James  Clark,  whose  experimenll 
upon  this  subject  are  recorded  in  bis  book  colled  Uind  in  Nature,  nor 
in  the  University  library,  thinks  be  has  proved  the  spontaneous  prfv 
duction  of  aniraalcnlic  in  closed  vessels,  but  he  is  also  candid  enongih 
to  record  ibe  fact  that  when  his  fluids  are  boiled  for  a  long  time  or  fur 
a  short  time  under  high  preseure,  and  then  kept  sealed,  no  living  thingi 
afterward  appeared.  Evidently,  simply  boiling  for  a  short  time  did 
not  kilt  the  germs,  and  the  prolonged  boiling  did  kill  them.  In  order, 
however,  to  account  for  the  production  of  plants,  in  many  cases,  *! 
must  aesiimo  the  almost  ubii:|uity  of  seed-like  germs.  Without  doubt, 
if  we  could  sharpen  our  vision  sufficiently,  these  bodies  would  no* 
appear  floating  in  the  air  around  lie — settling  as  dnst  here  and  there. 
ready  always  to  germinate  and  grow  when  the  conditions  prove  favor 
able;  and  those  same  particles,  tliongh  ever  so  minute,  are  as  full; 
endowed  as  we  are  ourselves  with  that  mysterious  vitalizing  principl* 
which  we  know  distinguishes  us  from  the  dead,  inert,  inorganic  cioJi 
of  earth.  Tlie  whole  world  of  chemical  elements,  aided  by  the  com- 
bined wisdom  of  men,  evidently  cannot  originate  the  smallest  life  germ 
of  the  humblest  plant 

(4.)  The  next  reason  we  advance  for  the  study  of  these  plants,  isthei; 
usefulness  to  ourselves.  Though  .we  have  said  no  flowerlese  plant  willi 
us  produced  any  staple  article  of  food  fur  man  or  the  higher  animal* 
there  are  some  wViicU  do  Va.r  more  than  mean  service  in  this  particutu. 
Tlie  fio-called  Reindtsei  mow  Vt^eiunnijee  ranqiJfcrwwC^  ^i^xjUes..  notoniT 
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that  animal  with  food,  hut  renders  existence  possible  to  a  large  number 
of  human  beings  in  the  cold  regions  of  earth.  The  plant  is  peculiarly 
adapted  to  its  use,  for  the  deer  has  only  to  scrape  away  the  snow  to 
find  it  in  perfect  condition  in  winter.  Though  dry,  it  is  not  dead.  The 
pasture  is  absolutely  never  failing ;  through  heat  or  cold,  drouth  or  exces- 
sive rain,  the  flowerless  plant  vegetates,  and  grows  in  sufficient  quan- 
tities to  meet  the  demand.  Lichens  and  Algsd  have  often  been  used 
for  food,  but  within  the  last  few  years  a  peculiar  process  of  manufac- 
turing has  furnished  the  world  with  a  new  article  of  food  irom  them, 
named  ^^  Sea  Moss  Farine,"  now  too  well  known  to  need  further  men- 
tion. Some  of  the  Fungi  are  extensively  cultivated,  and  used  for  food. 
The  common  mushroom  grows  in  almost  every  part  of  the  world,  and 
forms  with  the  morel  and  truffle,  in  some  European  countries,  a  large 
supply  of  food.  I  venture  to  predict,  that  some  enterprising  indi- 
viduals in  our  own  country  will  yet  make  their  fortune  by  the  culti- 
vation of  the  mushroom,  and  if  so,  they  will  furnish  to  the  people  an 
article  of  food  as  delicious  and  healthful  as  it  will  be  new  to  many. 

Some  of  the  flowerless  plants  perform  an  office  in  nature  for  which 
they  get  very  little  credit,  but  which  is  eminently  important  to  the 
well-being  of  man.  Their  home  is  upon  decaying  and  putrifying 
masses  of  organic  matter,  whose  pernicious  gases  they  imbibe  and 
change  into  their  own  harmless  structure.  We  know  not  what  fearful 
pestilences  would  ravish  and  desolate  the  earth,  nor  how  often  they 
have  been  stopped  by  the  influence  of  these  humble  instruments — the 
scavengers  of  the  vegetable  kingdom.  Another  important  service  is 
also  rendered  by  the  lowest  plants  in  their  pioneer  attempts  to  create 
a  soil  for  the  growth  of  those  to  come  after,  higher  in  rank.  The  sur- 
face of  a  na&ed  rock,  left  exposed  to  the  air,  soon  becomes  coated  with 
mosses  and  lichens,  which,  drawing  their  nourishment  from  the  air, 
elaborate  the  elements,  die  and  decay  upon  the  spot  for  generation 
after  generation,  until  a  soil  is  formed  upon  the  hardest  rock,  for  the 
production  of  more  noble  forms  of  vegetable  growth.  This  work  has 
been  in  progress  during  the  long  ages  of  time,  and  has  changed  the 
earth  from  arid  wastes  of  cheerless  sand,  to  the  fertile  valleys  and  gen- 
erous soils  which  so  bountifully  supply  the  wants  of  man. 

(5.)  The  last,  and  perhaps  the  greatest  reason  which  we  mention 
here,  for  the  study  of  these  plants,  is  the  well  known  injurious  quali- 
ties and  habits  of  some  of  them.  Some  are  rank  poison  to  man  and 
beasts ;  some  cause  disease  and  often  death  by  their  attacks,  as  parasites^ 
while  myriads  of  the  parasitic  type  prey  upoii  out  dKiovi«fe\.^^'^s^^^%' 
etable-8  and  treea.    So  true  is  this,  that  the  ver^  uam^  o^  \\sl\i^^  ^'^'^ 


gesta  to  ns  misrortimo  and  calamtty^ — dcstraction  before  oar  e^ 
vhile  we  aUnd  with  our  hands  in  our  pockets,  with  woe-begone  bco, 
resigned  to  our  fate.  Neithei- is  the  feeling  a  mere  snperstition.  In- 
deed, it  is  probable  that  where  we  suspicion  one  of  these  pnraaitei  witb 
evil,  a  Bcore  of  them  are  bnsily,  and  steadily,  and  vigorously,  and  m* 
licioualy,  and  successfully  intent  upon  their  work  of  destruction. 

These,  then,  are  some  of  the  facta  in  the  history  of  our  Qowtikt 
plants,  and  these  characters,  good  and  bad,  when  investigated,  partialis 
answer  the  question,  "What are  their  uses,  and  why  call  atlention (n 
them*" 

Flowerless  plants  arc  divided  into  orders,  as  follows :  Lycopodtacei 
Marsileacem,  EqnisetaceSL',  Fiiices,  Musci,  Hepaticie,  Characew^,  Liciittt 
Fungi  and  Algfu ;  and  these  orders  are  more  or  less  snbdiridwibj 
different  authors.  For  this  paper,  which  does  not  pretend  to  b«H 
exhaustive  treatise,  these  divisions  arc  exact,  and  full  enough  forov 
purpose. 

The  Lycopodiacem,  or  cln1>moBBeB,  as  they  are  called,  are  moft-liti 
plants,  having  a  woody  stem  and  branches,  some  of  thoni  almoilei' 
actly  resembling,  in  minature,  pine  trees.  They  scarcely  eicwdi 
hight  of  three  inches  with  us,  bnt  in  tropioal  conntries  are  nnd 
larger.  In  the  past  geological  ages  they  grew  to  iniinensi?  s'w.'\  »■' 
are  now  represented  hy  the  Sigillaria,  Stigmaria  and  Lfpidodeiniruns 
of  the  coal  fields. 

It  may  as  well  be  said  here  that  the  seed-like  bodiea  in  all  the  Crjf 
togamia  are  called  spores,  and  the  inclosing  ease  a  sporangium ;  ^ 
organ  corresponding  to  the  pistil  of  flowering  plants,  a  pistilidioraK 
archigoniiim,  and  to  the  anther  (the  pnllen-sack)  an  atheridimu.  Tfe* 
names  are  changed,  for  the  function  and  structure  of  the  parts  arewl 
the  same  as  in  flowering  plants.  Thus  a  spore  is  a  minute  body,  hid- 
ing no  embryo  or  rudimentary  plant,  ae  have  all  true  seeds,  Imt  he^" 
germination  at  any  point  of  its  surface.  Again,  a  seed  gives  «« 
directly  to  a  plant,  which  we  shall  see  is  not  always  the  case  with  tk 
spore. 

The  fruit  of  the  Lycopods  ia  borne  in  the  axils  of  the  leavas.  If" 
examine  carefully  we  shall  find  a  little  rounded  sack  filled  with  fow 
spores,  and  other  little  sacks  tilled  with  an  immense  number  of  s- 
ceedingly  minute  particles,  that  rise  in  a  little  clond  of  dust  when  dis- 
turbed. Under  the  microscope  these  will  be  recognized  as  single  «& 
each  having  coiled,  ivithin,  a  peculiar  thread-like  body,  which  finiUj 
escapes  by  the  \iiwBV.™g  o^  'O^-e.  cdOi  ■ra.ftwii^ft.wft,  and  exhibits  the  aw 
derful  phenomena  oi  an  ac^Cv^e  %\.w^«b  i^l  'Oa.^  i^mv\_    \»,  -wisjwsv.  ire 
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.  rapid  and  evidently  self-caused.    This  is  the  spennatoxoid,  and  has  for 

^  ita  office  the  fertilization  of  the  spore.    It  thns  corresponds  then  to  the 

-.  pollen  in  flowering  plants.    This  powder  is  very  inflammable,  and  has 

^  been  used  in  theatrical  performances  to  produce  artificial  lightning. 

.  It  is  also  sometimes  used  by  druggists  as  a  coating  for  pills.    In  ger- 

.  minating,  the  spore  forms  within  itself  a  little  cellular  substance,  known 

.    as  a  prothallus.     Upon  this  the  archigonium  is  formed,  which,  when 

fertilized  by  the  spermatoid,  reproduces  the  plant    Some  of  the  Ly- 

.  oopods  are  quite  ornamental,  and  are  favorite  pets  of  many,  the  arts 

of  man  having  changed  their  forms  very  greatly.    But  little  value  is 

,  attached  to  the  order,  though  undoubtedly  they  are  the  highest  in  rank 

among  the  Cryptogamia. 

The  Marsileacese  consists  of  a  few  aquatic  plants  formed  in  ditches 
and  streams  of  sluggish  water.    Their  fruit  is  like  the  Lycopods,  but 
they  have  one  instead  of  four  spores.    They  are  of  no  known  specific 
""^  use,  but  are  certainly  harmless. 

The  Equisetacese  are  the  horsetails,  or  scouring  rushes,  which  we  so 
often  see  in  low  grounds.    They  have  hollow  stems,  the  joints  of  which 
~  are  easily  separated.    Upon  the  top  of  the  stem  is  a  cone-shaped  body, 
bearing  upon  its  surface  little  stalked  scales,  diminutive  umbrellas, 
"  upon  the  inner  side  of  which  the  sporangia,  containing  many  spores, 
are  situated.    The  outer-covering  of  the  spore  splits  up  into  four  long 
arm-like  pieces,  retaining  hold  of  the  spore  by  one  end,  and  develop- 
iBg  upon  the  other  a  rounded  knob.    These  arms  will  be  found  either 
tightly  wrapped  around  the  spore,  or  extended,  according  to  the  state 
^  of  the  atmosphere.     Germination  is  the  same  as  in  the  Lycopods,  save 
that  the  prothallus  protrudes  from  the  spore,  and  develops  both  the 
archigonium  and  the  antheridium,  the  latter  producing  spiral  sperma- 
"^tozoids.    The  plants  are  of  little  use,  neither  need  we  fear  their  depre- 
dations. 

The  Filices  are  ferns,  with  which,  I  suppose,  we  are  all  more  or  less 

'  acquainted.    They  grow  abundantly  in  damp  woods,  shooting  up  their 

lar^e,  green,  variously  figured  fronds  (leaves),  which  bear  upon  their 

backs  little  brown  dots.    The  latter  are  clusters  of  sporangia,  each 

^K>iitaining  many  spores.    Their  germination  and  reproduction  are  like 

"Ithe  Eqnisetaceffi.    Ferns  are  very  ornamental  and  often  thrive  where 

^ther  plants  fail.    They  must  have  a  moist  atmosphere,  but  otherwise 

^ire  easily  accommodated.     Some  of  the  thickened  roots  have  been 

^waed  for  food,  but  furnish  very  little  in  this  respect.     Others  are  still 

^popular  in  medicine.    In  tropical  countries  the  OT^vrxwr}  ^xo%\x«X^tw:\. 

^3tock  T1808  »bove  ground  to  the  size  of  treea,  wx^  ^<^iod^  ^Vx^^^^^s^  '^ 
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not  wanting  of  their  great  size,  in  pft«t  geological  ages.  Verj  mm 
Bpeciee  of  ferna  are  now  found  in  the  foBBJl  Btate.  If  not  ftiendt,  & 
f«riis  are  eurel;  not  enemies  to  man. 

The  next  order,  Mubci,  contains  the  mosses,  a  name  sometime*  niidi 
to  inolnde  all  of  these  little  green  plants.  The  true  moseee,  bowers; 
may  be  known  by  always  having  a  diBtinct  stem  and  leaves,  witliool 
woody  tissue  in  either.  They  are  harmless  plants,  drawing  Uiw 
nourishment  from  the  air,  and,  by  their  decay,  ultimately  farniehingt 
soil  lor  higher  plants.  Peat  is  principally  formed  from  niosses.  Tb 
sUll  sperm atozoids,  in  these  and  the  remaining  plants,  are  not  spiral,  bai 
manifest  the  same  intensity  of  motion.  The  spores  are  borne  in  littli 
stalked  sporangia,  arising  from  a  rosette  of  leaves.  The  Esqiiimwi 
nse  the  dried  rootlets  for  lamp-wicks,  and  considerable  use  is  not 
made  of  moss  as  packing  material. 

The  Hepatica',  or  Liverworts,  are  usnally  flat,  looee-tiseued  plutt 
growing  npon  moist  rocks,  trunks  of  trees,  and  npon  the  groaad 
They  send  out  many  rootlets  from  their  ander  surface,  but  nse  ^mo 
simply  as  hold-fasts,  drawing  their  nourishment  from  the  air.  Their 
fruit  is  similar  to  that  of  mosses,  but  the  stalks  to  the  sporaogisitt 
often  wanting.  Unlike  the  mosses,  the  sporangia  fenrsta  irrepilarij. 
Tlio  plants  are  of  no  prominent  use  and  do  no  special  injury. 

The  Characcjc  contain  a  few  aquatic  plants,  composed  of  tut<efl,  ind 
only  noted  for  llio  facility  they  give  for  studying  the  circulation  of  iht 
fluid  contents  of  the  cells. 

The  Lichens  include  the  tufted  or  leathery  plants  fonnd  in  litj 
places  upon  the  hark  of  trees,  old  rails,  rocks,  etc.  They  vary  greslif 
in  form  and  color,  sometimes  conBisting  of  httle  cups  containing  vsiv 
ously  colored  spores  or  gemma  (buds),  and  sometimes  radiating  fwE 
a  center  into  a  largo  patch  of  green.  The  spores  are  found  in  littl* 
sacks  contained  in  the  walls  of  little  cup-like  bodies  variously  scatteftl 
over  the  anrface.  Their  tenacity  of  life  is  truly  wonderful.  WIie 
dried  so  that  they  may  be  crumbled  lo  powder,  they  only  need  a  frri 
supply  of  moisturo  to  aseume  at!  the  activity  of  life.  Many  are  used  fe 
food.  The  so-called  Reindeor-moes  has  been  elsewhere  alluded  to.  I' 
is  a  true  Lichen.  Lecanoraeeculenta,  found  in  Asia  and  Africa,  o* 
flisting  of  a  round  moss,  without  attachment  to  anything,  and  ofta 
blown  about  by  the  winds,  has  been  thought  to  be  the  ancient  m»n» 
Quite  a  number  are  nsed  in  medicine,  and  more,  perhaps,  in  the  si* 
The  coloring  matters  known  as  orchil  and  cudbear,  are  from  Licbete 
■nd  from  the  -vaiwua  6'pet\ftft  q^  'Sjo<ie!ia.\%  x^iwi-ifaetured  the  htmns,  *■' 
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important  to  the  chemist.    A  sample  of  the  crude  plant  from  Sicily 
was  pronoimced  worth  $20,000  per  ton. 

Now,  we  come,  in  order,  to  the  most  noted  as  well  as  the  most  infa. 
mens  of  the  class — the  Fungi ;  but  as  we  want  to  speak  more  in  detail 
about  these,  we  skip  them  for  the  present,  and  notice  the  AlgsB.  These 
are  aquatic  plants  of  tender  structure,  but  of  wondrous  yariety  of  form 
and  color.  Some  are  totally  invisible  to  the  naked  eye  except  in  mass- 
es, while  others,  as  the  sea-weeds,  extend  a  half  mile  in  length.  Our 
aquatic  flowerless  plants  almost  all  belong  to  this  order.  In  fresh 
water  they  are  usually  green.  Some  species  flourish  in  running  streams, 
other  only  in  stagnant  water.  They  obtain  their  nourishment  from  the 
water,  and  in  their  growing  state  are  eminently  serviceable  to  man  by 
depriving  the  water  of  noxious  gases.  The  green  scum  upon  water 
may  show  that  the  latter  is  unfitted  for  our  use,  but  not  because  of  the 
vegetable  moss,  for  this  is  acting  all  the  time  as  a  purifier.  It  may, 
and  probably  does  often  happen,  that  they  become  harmfril  when  the 
waters  in  which  they  grew  subside  and  leave  them  to  decay.  Some 
have,  also,  a  bad  name  as  parasites,  living  in  the  fluids  ef  the  human 
and  other  bodies,  causing  disease  and  death,  but  many  of  these  sup- 
posed species  of  Alg®  are  now  known  to  be  peculiar  forms  of  Fungi, 
and  the  time  may  come  when  all  of  these  injurious  forms  will  be  in- 
cluded under  the  latter  order.  If  so,  it  leaves  one  only,  out  of  the  ten 
orders  of  flowerless  plants,  that  is  injurious  to  man. 

Betuming,  now,  to  the  Fungi,  we  find  many  things  which  widely 
separate  them  from  most  other  plants.  They  are  never  green.  Most 
of  them  are  white  or  hyaline,  while  others  pass  through  the  whole 
series  of  shades,  green  excepted.  They  are  parasitic,  either  getting 
their  nourishment  from  living  plants  and  animals,  or  from  decaying  or- 
ganic substances.  Their  vegetative  system  consists  of  numerous 
thread-like  cells,  often  matted  or  flocose.  These  threads  are  called  the 
mycdUum.  The  fruiting  bodies  may  be  large  as  in  the  mushroom, 
seeming  to  constitute  the  entire  plant,  or  may  be  very  small,  as  in  many 
moulds.  Sweden  is  said  to  produce  the  most  species*  of  Fungi,  and 
the  United  States  next. 


*  Spous  Nakid. — Hjrmenomjcetes — Hjmenium  free,  open,  Bometimes  closed  at  first,  but  soon 
open;  Mushroom,  Polyporus,  ete.  Gasteromycetes — Inclosed  puff-balL  Coniomjcetes,  (Dost 
Fangi)— Spores  seated  on  inconspicuous  threads,  Puccinia  graminis,  jficidium,  Ck>nidia, 
Stjlospores,  Spermatia,  Ascospores,  Hyphomjcetes — Moulds,  spores  free,  cheese,  silk,  meal, 
sugar,  etc. 

Spores  in  Sacks. — Teast  (Penicillium  glaucum) — ^Botrytis  or  Peronospora.    Physomyce- 
tes.  Sporangia  fW>m  threads— Moulds  on  decaying  maU«T«    Jk&QQnIilQ«^»&<t%V^T«s\^  \x«tfiL  ^ 
\lJm9lD^um—ElUJpba  Berberry.    Morels  and  Traffles^  BTmm^toKt&XA — ^^^«^  lSi.^%^ps^3Ku 


Much  study  has  been  bestowed  upon  these  plants,  and  very  aaaj 
IntereBting  facta  obflerved.  Owing  to  their  injurions  habits,  they  hit* 
been  looked  upon  as  the  vandals  of  the  vegetable  world.  Thej  a^- 
[nitcflstfl  from  good  vegetable  society;  among  plantathey  are  the&iDen 
mgelB,  wicked  and  fiendish,  plotting  for  the  ruin  of  the  world.  Bai 
their  work  is  not  wholly  destructive,  Tlieir  office  as  scavengers  lue 
been  mentioned  before,  and  in  this  we  find  their  beet  service  to  man. 
The  mushroom,  morrel,  etc.,  are  largely  used  for  food.  Mylitta  Ai» 
traliB  forma  the  native  bread  of  the  Australians,  and  a  Cittaria,  grow- 
ing upon  the  twigs  of  trees,  is  one  of  the  staple  articles  of  food  to  ihe 
Fuegiftua.  The  list  of  good  qualities  is.  however,  short,  and  we  turn  to 
the  more  popular  if  not  more  pleasing  task  of  berating  and  dcnoUDcinr 
them.  Some  species  of  mushroom,  like  plants,  are  very  poisonons,  u 
the  ergot  of  rye  is  well  known  to  be.  Another,  Bimilar  to  the  mmb- 
room,  is  used  by  the  inhabitants  of  Kamtschatka  instead  of,  orwitli 
wliisky,  for  the  purpose  of  producin  g  intoxication,  which  it  does  effw- 
tually.  Moulds  upon  articles  of  food  are  either  very  unwhole&ome  in 
themselves,  or  induce  an  nnwholesomo  state  in  the  substance.  Keitlicr 
is  the  effect  entirely  avoided  by  scraping  off  the  mouldy  sar&ce,  foi, 
quite  invisible,  the  mycelium  often  penetrates  to  great  depths,  and 
spren.ifl  itfiflf  far  and  widi^ 

Whether  Fungi  produce  disease  in  plants  and  animals  directly,  or 
are  themselves  only  a  remit  of  disease,  is  a  question  often  asked  and 
variously  answered.  SomeobserverBhoIdoneand  Bometheotheropinieo, 
to  this  day ;  but  the  truth  undoubtedly  lies  between  them.  Some  spe- 
cies are  positively  known  to  attack,  without  scruple,  the  healthiest  hv- 
ing  tissues.  With  these,  all  that  is  required  for  their  propagation  isto 
scatter  the  spores  upon  the  surface  usually  attacked.  Many  spedcs 
have  been  tried  upon  both  plants  and  animals,  with  the  result  men- 
tioned. Smut  in  wheat  can  be  readily  iudnced  by  sowing  the  spore* 
with  the  grain.  Many  leaf-blighte  can  be  more  directly  traced  to  the 
germinating  sporeg.  Muscardine,  the  silk-worm  malady,  can  as  cer- 
tainly be  produced  by  dropping  the  spores  of  a  mould  npon  the  outside 
of  the  body  of  the  caterpillar,  as  a  crop  of  com  can  be  produced  bj 
placing  the  seed  in  suitable  soil. 

But  it  may  be  asked,  "How  can  the  germinating  thread  from  the 
spore,  or  the  latter  body,  itself  gain  entrance  to  the  tissues  upon  which 
it  preys ! "  As  a  rule,  the  spores  themselves  do  not  gain  such  admis- 
sion, but  when  we  consider  the  immeose  force  exerted  by  other  ge^ 
minating  seeds,  pnsVimg  m^  Yum-^ft  ot  ewth,  many  times  their  own  bult 
and  then  think  ol  tUe  4^C8.\«  caW-w^Sa  q^  \as«!i.  ■^'»as»^'«^'^V!M« 
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stractore  of  many  animals,  we  may  fonn  some  conception  of  a  possible 
mode  of  procedure. 

Some  species,  doubtless,  prey  only  upon  weak  or  diseased  structures, 
yet  these,  by  once  gaining  a  start,  so  decompose  the  matrix  and  poison 
the  fluids  that  the  otherwise  local  injury,  or  disease,  becomes  general, 
involving  the  whole  in  as  speedy  death  as  in  the  former  case.  But 
the  spores  are  not  the  only  part  of  these  plants  which  propagate  them. 
All  Fungi  increase  by  division  of  the  mycelium.  In  the  cultivation  of 
the  mushroom  the  mycelium  threads  are  made  to  penetrate  prepared 
earth,  which  is  afterwards  cut  into  so-called  wicks,  and  bits  of  these, 
though  dry,  are  planted^  as  seeds.  So,  too,  the  least  particle  of  sap,  or 
solid  matter,  from  a  tree,  attacked  by  a  fungus,  may  contain  a  sufficient 
quantity  of  the  latter  to  communicate  the  disease  to  a  healthy  tree. 

The  Fungi  vary  greatly  in  size,  from  two  feet  in  diameter  to  the 
minuteness  of  as  near  nothing  as  anything  material  can  be.  .  The 
microscope  itself  often  fails  to  bring  them  into  visibility ;  but  with 
all  difference  in  size  the  spores  are  invariably  small.  The  cloud  of 
idust  issuing  from  a  disturbed  puff-ball  is  made  up  of  minute  rounded 
spores  and  particles  of  the  cellular  tissue.  I  have  attempted  to  count 
the  number  of  these  spores,  caught  upon  the  moistened  surface  of  a 
piece  of  glass  an  inch  square,  by  holding  it  a  moment  in  the  fumes 
escaping  from  one  of  these  mimic  volcanoes,  but  the  leaves  in  the 
forest,  or  the  sand  on  the  shore,  might  as  well  be  counted.  Mr.  Cooke, 
in  his  book  entitled  Microscpic  Fungi,  estimates  the  number  of  spores, 
each  of  which  he  considers  capable  of  reproducing  the  fungus  plant 
produced  upon  a  single  diseased  leaf,  at  600,000,000.  Now  if  one 
should  be  counted  every  second  of  time,  for  ten  hours  per  day,  and  for 
three  hundred  days  in  the  year,  it  would  require  something  over  forty- 
six  years  of  labor  to  finish  the  task — a  job  I  am  not  at  all  anxious  to 
undertake.  Nor  is  this  all,  for,  as  we  shall  see  hereafter,  there  is 
more  than  one  kind  of  seed-like  bodies  in  the  Fungi,  and  in  this  case 
the  germination  of  each  spore  gave  rise,  not  directly  to  a  plant,  but  to 
several  other  smaller  spores,  so  we  must  multiply  our  number  by  four 
or  five  to  find  the  true  number  of  vitalized  germs,  upon  our  poor  be- 
sieged leaf.  Many  of  the  Fungi  produce  spores,  of  which  it  would 
require  100,000,  laid  end  to  endy  to  measure  an  inch,  but  some  are 
much  larger.  They  easily  float  in  the  air.  I  should,  indeed,  be  sur- 
prised if  proper  examination  did  not  find  them,  at  times,  at  least  in 
every  place  tried.  Over  the  water  and  over  the  land,  up  the  mountain 
steeps,  and  down  the  cavern's  rugged  walls,  no  ^\2j(2/&  Sa  %o  \\vwiRj5»5s^^^ 
thej  cannot  climb,  no  place  so  secret  they  may  TiO\.  eTAet*    "S^^-c^^  «t^ 


exoeedinglr  tenaciona  of  life.    The  Bpores  of  a  inottld,  which 
years  ago  affected  the  bread  in  Paris,  were  not  killed    bj  eabjsdiij 
them  to  the  tempej-ature  of  boiling  water. 

Othere  seem  to  withstand  any  degree  of  cold,  bat  some  are  «uil^ 
destroyed.  Probably  nothing  is  so  generally  fatal  as  dryneBS.  AH 
Fungi  love  darkness  and  moisture,  while  by  far  the  greater  nnmbc 
thrive  only  ill  a  warm  temperatnre.  Continued  darkness,  would  Ml! 
all  known  vegetation,  Fungi  excepted.  Blot  ont  the  light  of  ihu  mu, 
and  rutaia  the  heat,  and  all  green  plants  woold  perish,  ^vbile  the  Fuo^ 
wonld  riot  upon  their  decaying  masses.  Hence,  Fungi  are  lar  mutt 
prolific  in  damp  auminers  than  in  dry  ones,  and  in  wet  days  tlian  Hkk 
ftill  of  sunBhine.  The  granular  substance,  which  gives  plants  in  ges- 
eral  their  green  color,  is  csaential  in  the  elaboration  of  ioorganie  mt- 
terials,  and,  though  this  color  sometimes  gives  way  to  ghade*  I'f 
red;  yellow,  etc..  with  probably  a  loss  of  assimilating  power,  no  koosn 
kind  of  white  vegetation  can  elaborate  food  for  itself  out  of  eartb;  w 
atmospheric  materials.  Yet  this  is  the  condition  of  very  many  Fnngi 
As  was  said  before  they  are  nearly  always  whito  in  their  vegeutii^ 
state,  and  are  never  a  true  vegetable  green.  They  are  therefore  em 
polled  to  depend  upon  animals,  or  other  plants,  tor  food,  a  thing  whid 
they  do  not  in  the  least  seem  to  regret,  neither  are  they  over-moJn: 
about  helping  themselves.  The  whole  hosts  of  Fungi  are  psraiirat 
either  consuming  directly  the  juices  of  plants  or  animals,  or  living  npoc 
decaying  organic  aubstances.  The  mildews  of  the  grape  and  goc» 
berry,  and  the  rusts  upon  grains  are  examples  of  the  former  class,  «ii 
the  mushroom  and  toadstool  of  the  latter. 

Though  flourishing  only  with  moisture,  Fungi  are  seldom  andp* 
haps  never  truly  aquatic.  When  submerged  they  seem  to  lose  lif 
power  of  producing  spores,  but  a  few  species  rapidly  increase  l>y  «^ 
division,  in  water  or  other  fluids.  Yeast  is  well-known  to  be  sncln 
fungus,  and  the  vinegar  plant  is  another,  if  not  the  same  one.  Fff 
mentation  is  largely  due  lo  the  action  of  Fungi.  Milk  is  soured  bj 
the  aquatic  form  of  a  mould  ;  the  vegetable  juict'S  are  tnnicd  into 
wine  by  a  fungus.  He  who  drinks  beer  is  sure  to  swallow  morsD' 
less  of  a  fungus  plant.  The  decay  of  wood  is  olten  caused  oracod- 
erated  by  the  penetrating  mycelium  of  Fungi.  The  patrefaclioa  i>i 
animal  substance  is  supposed  to  be  due  Ui  kinds  of  living  orgauisn^ 
ealleil  vibriones,  which  have  been  classed  with  the  animal  kingdom, 
but  which  are  in  all  probability  plants.  There  is  much  obscnrity  h^n- 
and  more  studj  \s  neeiiii  to  A'aM  m^  vV\%  uiost  interesting  poii* 
Whether  the  bad  odiov  torn  iaca-yta?,  »3.\i%\a.-ai:s&  Sa  ite.si\a  ^.'Sii^wtiM 
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of  gases  by  the  respiration  of  these  minnte  forms,  or  whether  they 
come  from  their  excrement,  or  from  their  dead  bodies,  or  from  any  of 
these,  is  not  now  knowu,  bat  we  may  confidently  believe  that  the  time 
is  not  distant  when  much  that  is  now  obscure  will  be  made  plain,  and 
processes  of  development  and  of  .  action  will  be  found  governed 
by  fixed  laws,  and  in  a  measure  under  the  control  of  man.  It 
is  already  well-known  that  Fungi  are  disorganizers.  In  a  solution  of 
sugar  they  liberate  carbonic  acid  and  form  alcohol ;  this  in  time,  by  a 
similar  process,  they  convert  into  vinegar,  and  the  vinegar  at  last  into 
water.  And  all  this  is  probably  caused  by  one  species  of  plant,  though 
assuming  very  different  forms.  In  one  form  it  is  yeast,  consisting  of 
a  simple  chain  of  cells  ;  in  another  is  the  beer  fungus,  consisting  of 
minute  threads,  with  the  ends  becoming  septate  or  partitioned,  each 
part  to  be  finally  thrown  off  as  a  reproductive  body ;  in  another  form 
it  is  the  vinegar  plant,  forming  a  thick,  matted  coat  upon  the  sur&ce; 
and  finally  it  is  a  common  mould,  well-known  to  the  micologist  under 
the  name  of  Penioillium  glauoum.  But  through  all  these  forins  its 
action  has  been  the  same :  a  continued  reduction  of  the  compound  to 
the  simpler  elements.  Kow  let  us  turn  to  the  action  of  Fungi  upon 
other  plants.  We  are  well  aware  that  the  elaborated  sap  of  our  ordi- 
nary plants  is  little  else  than  a  solution  of  sugar.  Indeed,  in  certain 
stages  of  this  sap,  all  we  have  to  do  with  it  is  to  evaporate  the  water 
to  find  the  pure  sugar,  and,  as  in  the  com,  we  know  that  the  sweet 
juice  of  the  green  stalk  is  stored  away  in  the  grain  as  starch,  and 
when  we  further  remember  that  yeast  acts  as  readily  upon  starch  as 
upon  sugar,  we  find  we  have  in  this  sap  of  plants,  whatever  its  par- 
ticular condition,  the  very  elements  of  food  for  our  parasitic  fungus. 
There  is  one  tiling  alone  which  may,  and  undoubtedly  very  often  does, 
prevent  the  action  of  the  fungus.  The  green-leafed  plant  has  taken 
the  simple  cliemical  elements  from  the  soil  and  the  air,  and,  by  the 
aid  of  sunlight,  its  '^qcvXibx  power  has  organized  these  elements  for  its 
own  use.  This  mysterious  life  power  has  accomplished  its  work  in 
direct  opposition  to  the  ordinary  workings  of  chemical  laws,  and  the 
same  wondrous  and  potent  infiuence  will  continue  to  manifest  itself 
until  something  stronger  crosses  the  pathway  of  its  progress.  Then, 
and  not  till  then,  the  vital  function  yields,  giving  over  its  accumulated 
wealth  to  the  spoils  of  another  vital,  but  directly  opposite,  acting  force. 
This  is  the  warfare  which  I  believe  is  continually  raging  between  the 
common  useful  plants  and  the  Fungi.  And  as  the  constitutional  vigor 
of  the  individuals  of  each  class  varies,  so  will  the  result  be.  Some 
kinds  of  flowering  plants  may,  always,  in  all  tvaioi^  wA\>sA^t  ^^tf$^- 
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ditioDB.  while  Hring,  prove  too  strong  for  any  Fongi  to  oope  ez<x» 
fully  with  them ;  but  the  moment  vitality  ceases,  the  parasitM  nm 
riot  through  the  accnmulated  products.  Others,  especially  nnderio- 
favorable  circamstances  for  themaelves,  and  favorable  for  their  foe6,l« 
easily  conquered,  even  in  the  midat  of  active  vegetation.  It  la  cer- 
tainly toolate  intheday  to  BuppOBe  that  Fangi  cannot  attack  and  dwtroi 
healthy  hving  structures.  Some  species  do  not  even  wait  forBpeci«lI» 
favorable  circa mBtances,  but  accomplish  their  destructive  work  undei 
all  ordinary  conditions.  Other  and  numerous  species  are  entir«Jyooa- 
fined  to  dead  matter. 

In  the  absence  of  positive  knowledge,  I  theoretically  account  fortbe 
destructive  effect  of  many  Fungi,  by  assuming  that  they  change  lb 
character  of  the  sap,  as  a  solution  of  sugar  is  chftng;ed  into  alwih^ 
etc.,  and  at  the  same  lime  robbing  the  elaborated  fluid  of  its  peculiu 
vitality,  acquired  by  its  digoslion  in  the  leaves.  With  this  view  it  il 
not  necessary  that  the  Fungi  should  penetrate  the  whole  structnR  of 
the  plant.  It  is  sufficient  that  the  parasite  gains  access  to  any  part  rf 
the  plant  through  which  the  fluids  are  passing.  If  thia  is  only  Jo* 
particular  spot  of  the  body  of  a  branch,  the  whole  Ijnib  may  pcriih, 
every  leaf  wither,  without  a  trace  of  the  fangus  itself  ever  approidt 
ing  them.  And  I  think  any  one  who  lias  carefully  examine"!  tbc 
blighted  limbs  of  the  pear  and  iipple  will  be  inclined  to  cunie  lo  wmf 
such  opinion.  Certainty  no  forms  of  fun<jii8  can  be  found  in  raiinj 
parts  of  the  affected  branches.  Yet  wo  must  remember  that  it  is  pos- 
lively  known,  that  the  mycelium  often  ramifies  itself  through  thelisenti 
of  plants,  and  may  in  some  cases  spread  over  largo  areas.  I  can  not  bf- 
lieve  that  the  parasitic  plants  spread  from  a  given  center,  or  nidiii,!; 
yon  choose  to  call  it  such,  in  vegetable  organism,  in  any  othfrmw 
than  by  mechanical  rupture  of  the  cell  walla.  The  spores  can  no! 
possibly  pass  with  the  fluid  through  the  cell  walls,  neither  could  asr 
other  solid,  however  small,  if  still  visible  with  oar  best  microscope!, 
for  these  liave  failed  to  detect  the  least  opening  wliere  the  sap  is  knon 
to  pass  through. 

As  for  the  fungus  passing  through  in  a  fluid  condition,  and  repro- 
ducing itself  afterward,  if  any  choose  to  bulieve  it,  let  them.  Im 
incredulous.  In  the  animal  system  the  transportation  of  spores, « 
vegetable  bits  of  the  mycelium,  would  not  be  sodifiicult,  provided  ihif 
once  gained  access  to  the  blood. 

But  many  Fungi,  growing  upon  living  plants  and  animala,  do  niX 
seem  to  be  further  destructive,  than  in  mere  robbery.  They  live  up* 
tiie   elaborated  jmcee,  \iw\.  Vaa^ft  'rnXsMj!.  -wSite.  '^me^  4a  -ij^^t.  coniaoe. 
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^hese,  unless  greatly  mnltiplied,  are  comparatively  harmless.  Snch  is 
be  carioQS  yellow  fangus  ball  upon  the  red  cedar,  the  mycelium  being 
>erennial.  Such,  too,  is  the  blackberry  fnngns,  and  a  host  of  similar 
eaf  productoons. 

What  we  want,  then,  is  a  profound  knowledge  of  the  laws  of  vege- 
ible  growth  in  general,  and  of  the  habits  of  individual  plants,  flower- 
ig  and  flowerless,  in  particular.    If  a  particular  species  of  Fungi  can 
nly  prey  upon  another  plant,  when  weakened  or  in  some  way  dis- 
ased,  then  our  protection  will  be  in  keeping  the  latter  in  a  healthy 
;ate.    This  seems  to  be  the  case  with  the  pear.    We  well  know  that 
verfeeding,  both  in  plants  and  animals,  tends  to  impair  the  vital  func- 
ons.    A  petted,  pampered  animal  is  the  first  to  succumb  to  disease, 
ad  a  plant  from  the  hot-bed  perishes  alone  by  the  side  of  its  neglected 
at  surviving  companion.    If  such  is  the  case  then  when  we  fear  the 
mgold  diseases,  wisdom  will  teach  us  to  avoid  manure  and  high  cul- 
ire  with  plants,  and  rich,  excessive  feeding  with  animals.    Excessive 
id  ill-timed  pruning  of  trees  will  undoubtedly  give  aid  and  comfort 
i  the  enemy,  and  the  perpetrator  ought  to  suffer  the  consequences, 
t  the  same  time  any  affected  parts  of  trees  or  plants,  of  any  kind, 
lould  be  promptly  removed  and  burned,  both  to  kill  the  fiingus,  and 
i  prevent  the  vitiated  sap  from  mingling  with  other  parts.     Sulphur 
id  its  compounds  seem  to  be  universally  destructive  to  Fungi,  and 
ne  has  proved  itself  an  efficient  antidote.    There  are  many  other 
ibstances  which  really  kill  the  parasites  when  they  can  be  applied, 
it  the  difficulty  attending  this  operation  will  usually  prevent  the  ap- 
ication.     Seed  wheat  can  be  cleansed  of  smut  with  brine,  and  as 
is  fungus  is  known  to  begin  in  the  seed,  its  attacks  can  be  prevented; 
it  the  case  is  different  with  the  wheat  rust,  for  the  attack  is  appa- 
ntly  made  upon  the  growing  stem.     Sulphur  sprinkled  over  the 
ftves  of  the  vine  has  been  found  useful  as  a  preventive,  but  not  a 
re  for  the  grape  rot.    But  with  our  present  information,  I  am  in- 
[ned  to  the  opinion  that  all  the  acids,  alkalies,  and  whatnots  we  can 
ing  to  bear  will  be  of  really  little  service.    Protection  will  be  secured, 
at  all,  by  a  careful  selection  of  varieties,  and  a  judicious  treatment 

the  plants.  With  these,  the  future  is  as  safe  as  the  past  has  been, 
r  there  are  no  more  parasitic  plants  now  than  there  was  in  the  good 
1  days  gone  by,  save  as  we  have  given  them  better  facilities  of 
owth,  neither  are  their  habits  more  destructive  to-day  than  they 
»re  years  before  the  microscope  had  revealed  their  true  nature.  The 
lance  of  power  has  not  passed  over  to  the  deatto^et.  '1\sS%>kol^  «sA. 
f  after  tie  tbievee  ie  only  an  indication  of  our  own  's\;b^ss  wA*'^  ^^^^ 
it  promise  of  vengeance  to  come. 


TEIAL  OF  IMPLEMENTS. 


The  following  report  gives  the  result  of  a  trial  of  Implementa  inii 
on  the  University  Farm  in  June,  1871,  a  precedent  which,  it  is  hopet 
and  ftoticipated,  will  be  followed  by  more  work  in  the  same  dirvction 

UsiTEEsnT  Farm,  Jurte  15,  ISH. 
To  iht  Corrfponding  Sacretary  of  the  Iiiduatrial  Vaimrtity  : 

At  the  request  of  Prof.  T.  J.  Burnll,  a  number  of  farmers  mi-t  f« 
the  purpose  of  GxaminJDg  and  testing  several  corn  cultivators  kA 
other  implements  for  stirring  the  soil.  The  undersigned  were  seltctoi 
a  committee  to  examine  the  implements  and  to  report  to  the  UniTeisilf 
the  result  of  their  investigations. 

In  accordance  with  this  arrangement  of  the  farmers  present,  <! 
respectfully  submit  the  following  report. 

Before  proceeding  to  the  examination,  we  agreed  upon  a  scale  ■' 
points,  as  follows: 


No.  1.  Qusliijofwwk 

No.  i.  Ease  of  managenuiDt 

No.  S.  Acljuetabilitv 

No.  4.  Capacity  for  working  crooked  ic 

No.  6.  Durability 


Total :) 

WALKINO  CULTIVATOES. 
(C(Mt  St  dapot,  WS  each.) 

Fraibie  Qdben — Made  by  Messrs.  Peabody  &  Ayres,  Champ*^ 
No.  1,  20;  Ko.  2,  20;  No  3,  16;  No.  4,  20;  No.  5,  18.    Toul,?' 
Corn  Bodgkk — Made  by  Messrs.  Mitchell,  Harper  &  Co.,  EiP*' 
Illinois. 
No.  1,18',  "Ko.i,  20 -,110.  3,  18;  No.  4,  20;  No.  5,  18.    Tolii,H| 
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Champion — Made  by  Messrs.  Oilman,  King  &  Hannlton,  Ottawa, 
Illinois. 

No.  1, 18 ;  No.  2,  20 ;  No.  8, 18 ;  No.  4, 18 ;  No.  6, 18.    Total,  92. 

Webb — Made  by  W.  8.  Wier  &  Co.,  Monmouth,  Illinois. 

No.  1,  20 ;  No.  2,  20 ;  No.  3, 16 ;  No.  4. 18 ;  No.  6, 18.    Total,  90. 

BIDmO  OULTIVATOK. 
(Oott,  W.) 

Bestbaih)  &  Same — ^Made  by  Messrs.  Bertrand  &  Same,  Sockford, 
Illinois. 
No.  1, 10 ;  No.  2,  20 ;  No.  8, 18  ;  No.  4, 10 ;  No,  6, 18.    Total,  76. 

The  committee  would  here  remark  that  it  may  be  seen,  from  the 
above  figures,  that  it  was  no  easy  task  to  decide  which  was  the  best 
implement,  when  all  were  so  excellent,  nor  were  the  members  quite 
unanimous  on  two  or  three  points,  but  fully  so  on  all  others. 

As  regards  the  Biding  Cultivator,  the  committee  would  desire  to  call 
attention  to  the  fact  that  its  chief  value  is  in  its  use  for  invalids,  boys 
and  persons  who  cannot  do  a  day's  work  when  compelled  to  walk. 
That  this  class  of  implements  can  be  made  to  do  as  good  work  as  the 
walkers,  is  quite  possible,  but  the  committee  have  not  seen  this  point 
reached  as  yet 

THE  THOMAS  SMOOTHING  HASBOW. 

This  was  tested  also,  and  we  think  will  never  find  a  place  of  useful- 
ness in  our  corn  fields.  In  very  clean  land  it  might  be  of  little  value 
as  a  pulverizer,  but  among  stalks  and  clods  it  would  be  worse  than 
useless.  In  short  it  has  no  real  merit  as  compared  to  a  common  har- 
row, field  roller  or  plank  drag,  for  use  in  preparing  or  cultivating  the 
soil  for  corn. 

bae3:well's  impboved  habbow  with  oultivatob  attaohmbkt. 

This  implement  is  only  designed  for  use  in  the  early  stages  of  cul- 
ture. When  the  surface  is  rough  and  uneven  in  consequence  of  im« 
perfect  preparation  of  the  land,  we  should  judge  that  it  might  be  useful. 

HABPEb's   habbow  ATTACHME19T. 

1 

The  above  implement  was  tested  on  the  Com  Dodger  Cultivator,  by 
taking  off  the  cultivator  teeth,  but  it  is  adapted  to  all  cultivators. 

The  same   general  remarks  apply  to  this  as  to  the  above  harrow  \ 
useful  only  in  the  early  stages  of  culture,  ml\i  ^3cl^  %.<^^>S\^\!k»iL^^5ii:»s^  ^^ 
the  latter  to  break  the  crust  in  case  of  YLea^y  'wixi  %\.oTm&^^^'t  "^^"^ 


pose  of  EBrating  the  soil.    The  former  is  a  valuable  field  barrov,  tnd 
for  many  purposes  the  cultivator  attacliment  will  be  found  nseful. 

The  land  on  whidi  the  trial  waa  made  was  in  fine  condition,  wilL 
almost  straight  rows,  having  been  planted  with  "  Haworth's  Cbed- 
Eow  Planter,"  The  rows  were  worked  at  right  anglce  to  the  time  of 
dropping,  and  also  diagonally.  Had  the  land  been  in  bad  condition, 
and  the  teet  more  exacting,  the  result  might  have  been  different;  bnl 
good  farming  does  not  require  a  cultivator  adapted  to  rough  surface!, 
and  DO  such  test  is  desired. 

J.  J.  BOGARDUS, 
J.  G.  CLARK, 
M.  L.  DUNLAP, 

OffmmitiM, 


CONVENTION  OP  FRIENDS  OF  AGRICULTURAL  EDUCATION. 


In  accordance  with  the  call  of  a  circular  issued  after  correspondence 
with  persons  interested  in  the  Agricultural  Colleges  founded  on  the 
national  grant  of  lands,  a  convention  was  held  at  Chicago,  on  the  24th 
and  25th  of  August,  1871. 

In  view  of  the  interest  manifested  in  this  meeting,  and  its  objects,  by 
practical  and  scientific  educators  and  others  throughout  the  country,  it 
has  seemed  desirable  to  place  its  discussions,  although  informal,  and 
somewhat  crude,  in  a  more  permanent  form ;  and  to  add  the  corres- 
pondence of  gentlemen  unable  to  attend,  and  an  editorial  from  the 
"  New  York  Tribune  "  of  September  6th,  1871. 

CIRCULAR: 

To  the  FrUndi  of  Agricultural  Education  : 

After  correspondence  with  those  more  immediately  interested,  it  has 
been  decided  to  call  a  convention  of  Presidents  of  Agricultural  Col- 
leges, Professors  of  Agriculture,  or  other  persons  in  the  United  States 
or  British  Provinces  who  are  engaged  or  interested  in  promoting  the 
art  or  science  of  Agriculture  by  experiments  in  the  field  or  laboratory, 
for  the  purpose  of  organizing,  consulting  and  co-operating  in  the  great 
work  of  advancing  the  cause  of  Agricultural  knowledge  and  education, 
especially  by  experimentation  with  similar  crops  under  siiluilar  condi- 
tions, at  all  the  Agricultural  Colleges. 

Accordingly  a  meeting  will  be  held,  commencing  on  Thursday, 
August  24th,  at  10  o'clock,  A.  M.,  in  one  of  the  halls  in  The  Prairie 
Farmer  Building,  112  Monroe  street,  in  the  City  of  Chicago,  at  which 
the  attendance  of  all  interested,  but  especially  of  the  representatives  of 
the  Agricultural  Colleges  of  the  country,  is  earnestly  invited. 

Papers  upon  various  topics  related  to  the  objects  of  the  meeting  are 
expected  from  several  gentlemen,  and  are  EoliexU^di  ixom  ^  HiSix^\>a:^^ 
any  suggestions  to  make  thereon. 
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ThiB  meeting  is  called  with  tbe  approval  of  the  following  gentlemM, 
moBt  of  whom  expect  to  be  present : 

T.  0.  Abbot,  Preaiilent  of  the  Michigan  State  Agricultural  College. 

Manly  Miles,  Professor  of  Practical  Agriculture,  Michigaa  Agricnl- 
tural  College. 

J,  M,  Gregory,  Regent  of  tbe  Illinois  Indnstrial  University. 

W.  0.  Flagg,  Secretary  of  the  Board  of  Trustees  Illinois  Indostriil 
UniverBity. 

W,  W.  Daniels,  Professor  of  Agricnlture  University  of  Wisconsfl. 

A.  S.  Welch,  President  lown  State  Agricultural  College. 
Wm.  W.  Folwell,  President  University  of  Minnesota. 
Joseph  Denison,  President  Kansas  State  Agricnltural  College. 
J.  B.  Bowman,  Regent  of  Kentucky  University. 

W.  8.  Clark,  President  of  the  Maseacbusetts  Agricultural  College. 

Wm.  H.  Brewer,  Professor  of  Agriculture  Sheffield  Scientific  ScW 
of  Tale  College. 

Geo.  C.  Swallow,  Professor  of  Agriculture  University  of  the  Stateof 
Hissouri. 

Hunter  Nicholson,  Professor  of  Agriculture  East  Tennessee  Uu' 
versity. 

Hon.  John  Carling,  Commissioner  of  Agriculture,  Province  d 
Ontario. 

Prof.  Buckland,  Toronto  University. 

Hon,  Horace  Capron,  late  Commissioner  of  Agricultare. 

Andrew  D.  White,  President  of  Cornell  University. 

PROCEEDINGS  OF  CONVENTION. 

In  accordance  with  the  call  of  a  circular,  published  tlironghoul  tbt 

country,  the  following  gentlemen  convened  in  one  of  the  halls  in  Tfi* 

Prairie  Fanner  Building,  on  Thursday,  August  2itb,  lS7l,at  10  A  E: 

1.  Dr.  J.  U.  Gregory,  Chanipoign,  IJlinoiB.  Reseat  of  the  lUioois  Industria.!  UuiTcrsilj. 

2.  Sr.  Uiialr  Milen,  LmiHiag,  Uiuliignu,  Profeisor  of  Practical  Agricultur*  Hichisu 
Agriculturnl  College. 

3.  I>r.  <laBi^{iti  Denison,  U&Dhuttnu,  Kanau,  FrCBidEnt  Ksnsaa  Agricaltoral  College. 

4.  D.  C.  Gilm&n,  Nevr  Bavea,  Cooncoticul,  Prafeaaor  of  Phjiical  Gengraph;  «nd  ffi<u>T 
Sheffield  Seientifia  Sehool. 

6.  ProfesMir  A.  N.  Preatise,  Ithaca,  Kew  York.  Ch&ir  of  B0U117  and  EorticultoM  Ooa^ 
Cniveraitj. 

B.  John  Hamilton,  Agriciiltiim!  College  F.  0.,  Pennsylvania,  Profeasor  of  AgricnltB' 
Pen nmjini Ilia  Agricullunil  College. 

7.  E.  W.  Hilgnrd,  Oxford,  Mississippi,  ProfeMor  of  Chemistiy  Uiiivenit^r  of  KiMJlufli 

8.  G.  C .  Snullow,  CoIumbiH,  Hisaourt,  Professor  of  Agriculture  Universit;  of  UisMoH 

9.  Dr,  E.  S.  HuH,  A\Vm,  lllVnoV*,  ^^^^^^t  ■i^'^i^ahlo  Pbfsiologj  aad  Fniil  Gr«n:< 
njinoil  luduBlrial  \Jii\ibc»Uj. 
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^?       10.    W.  W.  Daniels,  Madisoii,  Witooiuiui,  ProfiMfor  of  AgricnHure  and  AniJjtical  Olwni- 

istry  UniTeraity  of  Wisconain. 
^       11.    Rev.    B.  D.   Parker,  Manhattan,  Kansas,  Secretary  of  the  Board  of  Regents  Kansas 
-  ^   Agricultural  College. 
^       12.    W.  W.  Folwell,  St.  Anthony,  Minnesota,  President  University  of  Minnesota. 

18.     S.   H.  Peabody,  Amherst,   Massachusetts,  Professor  in  Massachusetts  Agricultural 
ir  College. 
^        14.    A.  8.  Welch,  Ames,  Iowa,  President  of  lowm  Agricultural  College. 

16.    I.  H.  Roberts,  Ames,  Iowa,  Farm  Superintendent  of  Iowa  Agricultural  College. 

16.  W.  W.  McAfee,  Madison,  Wisconsin,  Farm  Superintendent  of  Wisconsin  University. 

17.  W.  C.  Flagg,  Moro,  Illinois,  Corresponding  Secretary  Board  of  Trustees  Illinois  Indus- 
7.     trial  University. 

18.  Edward  Snyder,  Champaign,  Illinois,  Professor  of  Military  Tactics,  Jto.,  Illinois  Indus- 
.     trial  College. 

19.  Dr.  H.  J.  Detmers,  Champaign,  Illinois,  Lecturer  on  YetMinary  Soienoe  Illinois  In- 
dustrial University. 

20.  H.  D.  Emery,  Chicago,  Illinois,  Editor  '*  Prairie  Farmer." 

^        21.  W.  W.  Corbett,  Chicago,  Illinois,  Editor  *«  Prairie  Farmer." 

22.  6.  E.  Morrow,  Madison,  Wisconsin,  Editor  **  Western  Farmer.'' 

28.  T.  H.  Glenn,  Chicago,  Illinois,  Editor  **  Western  Rural** 

24.  Julius  Silversmith,  Chicago,  Illinois,  Editor  **  Amerikanischier  Farmer.'* 

26.  C.  W.  Murtfeldt,  St.  Louis,  Missouri,  Secretary  Missouri  State  Board  of  Agrioulture. 

26.  Milton  George,  Chicago,  Illinois,  Editor  "Western  Rural.'* 

27.  Edward  Young,  Joliet,  Illinois. 

28.  Mansfield  Young,  Joliet,  Illinois. 

29.  WilUam  Watkins,  Joliet,  lUinois. 

TEMPORARY  ORGANIZATION. 

Dr.  Miles,  Professor  of  Agriculture  in  Michigau  College,  called  the 
meeting  to  order,  and  nominated  Dr.  Gregory,  Regent  of  Illinois  In- 
dustrial University,  as  Chairman  pro  tern. 

Dr,  Gregory  said  that  this  Convention  represented  an  interest  never 
before  represented  in  a  like  manner  in  this  country.  Practical  men 
like  those  there  assembled,  believed  in  deeds  rather  than  words.  If 
he  apprehended  the  object  of  the  convention,  it  was  to  deliberate  about 
the  peculiar  duty,  as  practical  scientific  men,  to  whom  vast  public  in- 
terests had  been  committed,  about  which  great  solicitude  was  felt. 
There  were  many  things  to  be  done  about  which  the  only  light  they 
had  came  to  them  from  over  the  waters,  consequently  there  were  many 
changes  to  be  made,  and  many  new  things  to  be  attempted.  To  meet 
these  claims,  and  to  do  their  duty  and  fulfiU  the  objects  of  the  Congres- 
sional  land  grant,  they  desired  a  free  and  full  discussion,  and  to  secure 
co-operation,  especially  so  as  to  Agricultural  courses  and  Agricultural 
experiments.  In  this  country  the  business  was  new  and  raw.  To 
secure  uniformity  of  proceeding  in  experiments  2Ai4  \sl^\i^^^xA^^* 

Btandiii^  this  Convention  was  called. 
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The  Son.  W.  C,  Flagg  was  nominated  ss  Secretary  pro  tam^  bnl  tl 
OB  urgent  request  his  name  was  withdrawn,  and  Prof,  Prentiss,  of  O- 
lell  Univereity,  chosen. 

OOMMirrBES. 

A  motion  to  appoint  ft  committee  ol"  three  on  Permanent  Organin 
iion  was  carried,  and  Dr.  E.  S.  Hull,  Mr.  Glenn,  of  the  "  Western 
Sural,"  and  Prof.  Daniels,  of  Wiaconein,  were  elected  as  such  cob- 
tnitlee. 

A  motion  to  select  a  committee  of  five  on  Order  of  Business,  rfr 
salted  in  the  choice  of  Dr.  Miles,  of  Michigan;  Prof,  Gilman,  of  Sh*'- 
field;  W.  C.  Flagg,  of  Illinois;  Prof  G,  C,  Swallow, of  Missonri, ui 
the  Rev.  R.  D.  Parker,  Secretary  of  Kansas  Agricnltural  College. 

The  question  of  how  long  the  Convention  would  sit  was  epmnj. 
Dr.  Miles  wae  willing  to  stay  until  the  bueinees  which  may  come  op 
-was  concluded. 

Mr,  Flagg  moved  that  the  Convention  endeavor  to  conclude  it&  boa- 
□ess  by  to-morrow  evening.  This  expression,  offered  as  a  motisD. 
carried. 

BXPEBIKltCB  KSBTnra. 

The  Convention  reaolved  itself  into  aeort  of  experience  meeting. 

Dr.  Miles,  of  Michigan,  whs  calktd  upon,  and  spoke  substaEitially  ai 
follows  : 

"Our  College,  as  you  all  know,  was  started  several  years  before  the 
OoDgressiorial  land  grant  act  was  passed,  to  aid  in  giving  promiueDM 
to  the  practical  Agricultural  Department.  My  own  experience  hu 
beeu  with  the  practical,  of  which  we  have  two  distinct  departmenlA. 
the  Horticultural  and  Agricultural.  1  have  had  charge  of  the  latter 
for  the  last  eight  years.  Onr  students  are  required  to  labor  three  heart 
per  day;  we  do  not  think  labor  interferes  with  the  studies,  and  gener- 
ally the  best  students  inside  are  also  the  best  workers  outside.  Vt 
find  great  diflicnlty  in  conducting  au  Agricultural  experiment  satiefao- 
torily,  because  it  is  difficult  to  get  a  proper  standard  of  comparison. 
and  also  with  animals;  for  instance,  there  is  a  great  difference  between 
old  and  young.  We  now  place  animals  each  by  themselves ;  ili 
animals  which  are  not  tbund  in  proper  condition  to  assimilate  food  wt 
thrown  out. 

"In  our  experiments,  we  have  found  that  animals  consume  mort 
food  in  the  first  stages  than  afterwards.  We  have  about  MO  acrea 
A  large  amount  of  ^otW  i&  &(iu^  ^-^  ^Kft  «.t.udentB,  1  should  ha^e 
stated  above,  tbat  all  oui  B^\iiftiiV%  "««tV»X'iSis.*a«a»'cwaRi,  "^^Vis*, 
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bowever,  men  enough  employed  to  carry  on  the  fiurm  independent  of 
>he  labor  of  the  students." 

Prof.  E.  W.  Hilgard,  of  Mississippi,  being  called  on,  said  he  had 
^me  here  to  get  information,  and,  therefore,  would  ask  of  Prof.  Miles : 
^  Does  your  farm  make  lucrative  returns,  or  is  it  an  expense  V^ 

Prof.  Miles — It  is  not  an  object  primarily  to  make, the  farm  pay,  but 
>ur'8  pays  as  well  as  other  farms.  We  propose  to  carry  on  the  farm 
>perations  economically,  but  do  not  farm  for  profit 

President  Gregory — If  you  did  not  make  any  more  than  the  ordi- 
lary  expenditures  of  other  farmers,  would  it  pay  as  well? 

Prof.  Miles — Yes,  certainly.  There  are  a  few  things  which  we  do 
lot  expect  to  pay,  as,  for  instance,  the  keeping  of  male  animals  of  dif- 
erent  breeds,  which  must  be  kept  pure,  and  can  serve  only  a  few 
emales. 

To  the  question  as  to  how  many  of  the  graduates  of  Agricultural 
)olIege6  become,  or  rather  remain,  farmers.  Dr.  Miles  said  he  could 
lot  answer  the  question  very  accurately,  but  he  felt  safe  in  saying 
early  75  per  cent. 

Prof.  W.  W.  Folwell,  of  Minnesota  University,  said  he  had  no  re- 
•ort  to  make.  Although  the  Agricultural  Department  had  been 
pened  technically,  they  had  as  yet  done  but  little.  They  did  have  a 
ood  piece  of  land  for  an  experimental  farm,  a  good  deal  of  hope,  and 
ome  confidence. 

Prof.  D.  C.  Gil  man,  of  the  Sheffield  Scientific  School,  of  New 
laven,  Conn.,  in  answer  to  a  call,  responded  that  that  institution 
anld  not  properly  be  called  an  Agricultural  College,  though  they  had 
ivo  Professors  of  Agriculture  and  half  as  many  students;  that  it  was 
distinct  college,  although  a  part  of  Yale.  They  had  constantly  re* 
ruited  students  from  the  farms,  but  were  sending  but  lew  back ;  if 
ley  had  any  distinctive  work  it  was  to  train  up  scientific  men. 

President  Denison,  of  Kansas  Agricultural  College,  said  that  Penn- 
ylvania  had  much  experience,  and  he  therefore  would  call  on  Prof. 
Lainilton,  from  that  State. 

Prof.  Hamilton  said  he  did  not  like  to  go  into  detail  at  that  stage  of 
le  meeting,  but  would  do  so  at  a  future  time.  But,  being  urged  to 
;>eak,  he  said  that  Pennsylvania  had  three  model  and  experimental 
iriiia ;  one  near  Philadelphia,  one  near  Pittsburgh,  and  one  in  Centre, 
here  the  college  buildings  are  located.  By  this  division,  they  secured 
diversity  of  soil  aTid  climate.  Each  of  these  farms  contained  &Vsq^^^. 
ne  hundred  acres.  Tiiirfj-five  acres  of  each  WwdLT^^^^^^'^^^^^'^'^ 
xpenmental  purposee;  the  rest  as  a  modeV  farm,  \u  \!cl^  ^ftW^*^  oS.^^ 
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T&ting  the  genwftl  BUndard  of  ftirms.  In  order  to  provide  the  nec««- 
tary  Btfick,  each  farm  had  received  as  donatione  from  citizens  of  Peui- 
•ylvania,  about  J5,000,  The  same  experiments  were  carried  on  oq 
each  of  the  farms,  and  were  carried  on  continually.  There  were  at«iil 
forty-four  plata  on  which  experiments  in  the  rotation  of  crops  werf 
tried,  including  experimenta  with  manures,  domestic  and  commercial. 
Then  they  had  another  lot  of  plats,  for  grains,  seeda,  and  vegetahtet, 
aod  another  for  fora^fe  plants  for  the  soiling  of  stock.  The  student 
seeing  these  experiments  ou  one  farm,  saw  all ;  but  it  was  in  contem- 
plation to  have  all  the  students  visit  each  farm. 

To  the  question  of  how  mnch  labor  was  required  of  each  Rtiidtnt, 
Prof.  H.  answered  by  saying  four  hours  every  other  day,  or  eight 
bom's  one  week,  and  twelve  the  next.  The  IreshineD  and  aophomon 
wore  the  only  classes  that  labored,  students  of  a  higher  grade  not 
working.  They  started  out  with  tlie  idea  that  labor  was  honorable, 
and  that  all  shoidd  work  three  hours  each  day,  but  the  Regenta  did  not 
think  the  plan  worked  well.  The  students  seemed  to  think  that  th^ 
were  supporting  tlie  College,  which  could  not  be  denied.  They  then 
Agreed  upon  tlie  present  plan;  the  labor  waa  not  paid  for,  except  wlm 
performed  extra.  The  Professor  seemed  to  think  that  much  of  tht 
labor  required  at  first,  Buch  as  picking  up  thousands  of  four-hors* 
loads  of  stone,  waa  not  very  agreeable.  The  present  system  bad  been 
in  force  two  years,  aud  worked  well.  They  kept  hands  enough  Ip 
carry  on  the  farm  independent  of  the  student  labor.  In  answer  to* 
question,  he  said  students  generally  did  not  care  for  the  miinials,  or  to 
work  with  teams. 

The  question  was  asked:  "Did  the  labor  required  of  the  etndentt 
have  any  connection  with  their  immediate  studies!"  He  said:  "jNotso 
much  as  it  ought  to  have." 

President  Denison,  of  Kansas,  being  called  npon,  said  that  ne< 
States  and  new  institutions  had  but  few  experiments  to  report  He 
would  say  that  they  had  had  a  fine  opjKirtnnity  to  select  lands.  Thy 
had  sold  about  one-half  and  had  now  an  income  of  $20,000,  which  woofi 
still  be  increased.  They  had  until  recently,  eighty  acres  of  land  will 
the  College  building,  and  enclosed  by  ;l  stone  wall,  whi. 'i  cattl' 
respected.  The  land  had  been  increa?-,  d  to4l5  acres.  Tliov  h  ■•f'!' 
devote  a  part  of  this  to  a  nursery  fm  truit  and  forest  trees,  wh  ,  li  intuiJ 
pay.  Men  and  women  were  r.dmitted,  and  thus  far  the  wimen  ii*i  i 
been  able  to  hold  their  own  in  the  studies.  They  required  one  honri  j 
labor  per  day  of  eacVi  E\'.\ic\\l,\naX*i  smi  ■ven\'^'&\\?  -ovore  was  perfonwi 
^t  was  ptud  for.     T^ittYskcuix.^  ti^wi^owefi.  vs^-ii^-^'^fi.'iswRsisi^  { 
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PERMANENT  ORGANIZATION. 


The  Committee  on  Permanent  Organization  presented  the  following 
list  of  officers : 

President — Hon,  J.  M.  Ghregory,  LL.  D.,  President  Illinois  Indus- 
trial University. 

Vice-Presidents — ^Dr.  Manly  Miles,  Professor  of  Agriculture  in  the 
Michigan  Agricultural  College ;  Bev.  Joseph  Denison,  D.  D.,  Presi- 
dent Kansas  Agricultural  College,  and  Professor  D.  0.  Gilman,  of  the 
Sheffield  Scientific  School. 

Secretaries — ^Professor  A.  N,  Prentiss,  Cornell  University,  and  Pro- 
fessor John  Hamilton,  of  the  Agricultural  College  of  Pennsylvania. 

The  officers  were  elected,  after  which  the  meeting  adjourned  until 
2  oMock. 


AFTERNOON  SESSION. 

The  Chairman — We  were  in  the  midst  of  reports.  It  is  for  the 
Convention  to  say  whether  they  shall  be  continued. 

Mr.  Flagg — Mr.  President  our  members  are  not  all  in  yet,  I  believe, 
and  I  would  like  to  bring  up  a  little  matter  while  they  are  gathering, 
if  in  order — the  question  of  arranging  for  continuing  this  organization 
in  future  years.  Some  of  us  had  a  plan  under  consideration  of  forming 
a  permanent  organization,  to  meet  from  year  to  year,  or  oftener,  for 
the  purpose  of  continuing  consultation,  experimentation,  and  compari- 
son of  experimentation,  and  the  continuous  laying  out  of  experiments 
to  be  performed  in  common — doing  that  much  at  least.  Perhaps  the 
organization  ought  to  go  further.  Perhaps  it  ought  to  be  an  organiza- 
tion of  the  Agricultural  Colleges  and  the  Technological  Schools.  I 
want  what  would  be  best,  and  would  like  to  bring  before  the  meeting 
the  question  of  continuing  the  organization  in  the  future,  and  get  an 
opinion  upon  it. 

The  Chairman — Will  the  Convention  take  any  action  on  the  matter 
of  future  permanent  organization  ? 

Mr.  Hilgard — I  would  move  it  be  referred  to  a  committee. 

The  motion  was  carried. 

The  Chairman — I  will  appoint  Prof.  HWgaxd^  o^  lK\%^.^'S5sti.-'^:t 
Flsgg,  of  Illy  and  President  Folwell,  of  Miim. 


The  report  of  the  Committee  oii  Bnoineas  will  be  in  order  if  they  in 
ready  to  report. 

The  Committee  on  Buainesa  submitted  a  report,  naming  the  follo«- 
Ing  for  iliBCussion  this  afternoon :  "What" experiments  should  the  Agii- 
cnltoral  Colleges  try,in  common,  and  what  should  be  the  method  o( 
conila<'tiiig  them?" — Dr.  Miles,  of  Michigan" Agricultural  UoUf^to 
open  the  diecuesion.  For  this  evening:  "The  rolationB_of  echoobrf 
applied  science  to  one  another  and.  to,other  institutions." — Prof.  GO- 
man,  of  the  Sheffiuld'Scieutitio  School,  to  open  the  discussion. 

On  motion  of  Mr.  Hiigard,  the  report  was,adopted. 

The  Chairman — According  to  the  programme,  the  diBcostannoftbt 
experiments  which  may  be  made  in  common  by  the  several  institntiDDt. 
will  be  opened  by  Dr.  Miles. 

WHAT   EZFSRUISNTS  SHOULD  THE    AQBICELTOBAI.  00LLSOK8  UAEE  JH'COJI- 

MOM,    AJIQ   WHAT   BHODLO   BE    THE    UETBOD   OF   00HDUCTI»O    THfiX  ) 
Mr.  Pretidtid,  and  6«ntUm&a  of  the  Conamiion  : 

The  subject  is  a  difficult  one  to  present.  The  number  of  experi- 
tnents  that  might  be  tried  by|the  agricultural  colleges,  andthoeein- 
terested  in  agricultural  improrement,  is  almost  witboat  end. 

The  programme  provides  tor  the  cliscuasion  of  the  experiruerilBllist 
it  would  be  dt-eirable  to  conduft  in  corauion  by  the  dilforent  inBtitu- 
tiona,  and  also  the  method  of  conducting  them.  In  presenting  thit 
subject,  I  shall  reverse  the  order  and  epeiik  tor  awhile  in  regard  to  the 
method  of  conducting  experiments,  and  the  diffionlties  in  the  way  of 
their  prosecution. 

Very  often  we  speak  of  experiments  for  the  promotion  of  agricnt 
tore  in  a  very  loose  and  indefinite  manner.  It  seems  to  nie  desirable, 
on  the  start/to  draw  a  line  of  distinction  between  those  .experimeati 
which  tend  to  improve  the  tcitnce  of  agriculture,  and  those  which  have 
for  their  object  the  improving  of  the  art.  Art  is  one  thing,  and  acieni* 
is  another.  Art  has  to  do  with  practice;  it  has  to  do  with  the  wan 
and  means^of  accomplishing  ohject9,,)(^ Science  has  to  do  with  theei- 
;  lanations  of  those  processes  which  are  made  use  of  in  the  art.  We 
may  have  a  rule  of  practice  in  the  art,  derived  from  observation  and 
experience.  Science  may  step  in  and  explain  that  rule.  The  rule, » 
such,  has  been  developed  experimentally  ;'"it  has  been,_deve]oped  em- 
pirically— that  is,  by  a  series  of  trials.  The  explanation  of  this  nJe 
constitutes  the  science.  Science  has  nothing  to  do  with  the  practicj! 
application,  in  its  strict  B\g(\'\?vea.\!\(iv.,  ^liw^c'b  Kas  to  do  with  eaiu« 
and  effects.     It  mattera  not  V.o  ft\e.  ^liwii'iA.ti  ■ma.ii  -tfsia.^  ■&„»,■  ^^KKKass. 
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are ;  but  he  is  concerned  simply  in  the  changes  taking  place  in 
tter  which  he  is  investigating.  Now,  if  we  attempt  to  combine^ 
er  if  we  confuse  these  two  terms  in  our  experiments,  we  shall 
et  with  the  success  that  we  ought  to  expect  from  a  systematic 
t  improvement.  Field  experiments — experiments  in  the  culti- 
of  tlifferent  crops,  the  application  of  manures,  analysis  of  soilSy 
r  of  animals — all  have  to  do  with  the  art.  We  are  simply  mak- 
ithodical  hints  for  the  sake  of  getting  at  rules  to  guide  us  prac- 
The  scientific  man  may  step  in  and  make  his  investigation 

sole  purpose  of  explaining  these  principles,  or  rules,  which 
lis  in  practice.  JNTow,  I  apprehend  at  the  present  time  no  one  can 
:hat  we  have  any  rules  of  practice  that  are  derived  from  the 
jg  of  science.  I  know  of  none  in  the  art  of  agriculture.  The 
f  practice  have  been  derived  from  experience  and  observation, 
orld  of  science  has  stepped  in  and  explained  these  rules.    The 

of  no  more  force  in  practice  than  it  was  before.  It  simply 
to  suggest  new  lines  of  inquiry  for  future  experiments.  On 
Tt  it  seems  to  me  important  that  we  make  this  clear  distinction 
ird  to  the  experiments  we  would  make. 

he  next  place  I  will  speak  briefly  of  some  of  the  difficulties — I 
3  briefly  to  that  this  forenoon — ^in  the  way  of  successful  experi- 
tion,  and  in  this  discussion  I  wish  to  be  understood  as  limiting 
narks  entirely  to  those  experiments  which  we  inaugurate  for  the 
je  of  improving  our  practice — experiments  for  the  improvement 

art. 

hie  first  place,  we  have  a  great  variation  of  soils.  Unfortunately 
re  variations  we  are  not  able  to  detect  except  by  experimental 
-soils  apparently  similar,  so  far  as  their  compositions  are  con- 
,  and  so  far  as  their  physical  characters  are  concerned,  give  very 
nt  results.  In  the  experiments  at  the  Michigan  Agricultural 
e  this  was  one  of  the  most  striking  points  brought  out  by  our 
cperiment.  Ordinarily  field  experiments  have  been  conducted 
ing  a  single  manured  plat,  and  then  comparing  with  it  different 

0  which  had  been  applied  diflerent  varieties  of  manure.  The 
meDt  was  supposed  to  be  complete.  The  comparison  of  the  un- 
ed  plat  with  the  manured  plat  would  apparently  give  an  indica- 
'  the  result.    But  such  experiments  misled  us.    We  found  on 

1  number  of  unmanured  plats,  on  soils  precisely  alike,  so  far  as 
Jd  judge  of  their  character  and  composition,  a  ver^  ^t^AX.^c&- 

3  in  yield.     Peculiarities  of  dimate  aad  E^«AOii%  Nr^Vvi^e^xjaxx^o^ 
vitb  varjiDg  the  experiment,  and  tbia  aMfm^  X^  ^^^  ^^^  t^»»w« 


why  it  would  be  desirable  to  try  experimonta  at  qnite  a  naoiber  of  i 
ferest  pointB,  having  all  the  cooditione  precisely  slike,  bo  far  as 
can,  making  tho  coiiditionB  thttt  vary  eimply  those  of  climate,  soil,  < 

There  is  anutber  difflcully  in  the  way  of  conducting  field  eip- 
ments,  which  is  exceedingly  difficult  to  obviate,  that  is,  the  difl'ere 
ariaing  from  varjationB  in  the  cultiration.  The  time  of  the  euldvat 
of  each  plat  should  be  the  same.  Not  only  the  same  aniouDt  of  111 
should  be  expended  on  each  plat,  but  that  labor  shonld  be  perform 
at  the  same  time.  From  this  you  will  see  the  difliculty  of  experime; 
on  very  large  plats,  if  your  plats  are  very  extensive,  aod  you  ha»i 
large  nnmber  of  them,  you  cannot  harvest  tliem  all  at  the  earae  tin 
Ton  cannot  put  in  all  the  seed  at  the  same  time.  Some  two  yesn  a 
at  the  Agricullural  College  we  sowed  a  field  of  turnips.  One-half 
the  field  wae  sowed  on  the  third  of  July,  and  the  balance  on  the  fonr 
the  seed  being  all  from  the  same  package,  the  same  drill  being  qk 
and  the  same  person  running  the  drill.  There  was  no  difference 
condition,  so  far  as  we  could  obsA-ve,  except  a  slight  ebower  in  tie  i 
tarvening  night,  which  would  apparently  give  the  advantage  tot 
latest  sowing.  The  reeolt  was  that  the  turnips  sowed  the  first  day  pi 
dueed  a  very  large  crop;  those  sowed  the  second  day  were  UaH 
worth  harvesting.  There  were  four  or  five  times  as  many  tnmi 
from  the  field  sowed  the  first  day  as  those  from  that  sowed  the  Bec« 
day. 

This  shows  that  we  should  exercise  great  caution  in  regard  to  co! 
vation ;  that  it  should  be  uniform,  not  only  as  to  amount,  but  as  to  t 
particular  time  of  performing  the  labor.  It  is  important  that  fit 
crops  subjected  to  experiment  should  be  weighed  at  the  same  tin 
If  you  have  a  large  number  of  plats,  that  are  to  be  compared,  ■ 
these  plats  are  quite  large,  it  must  occupy  considerable  time.  If  i 
there  will  be  a  difference  in  the  amount  of  moisture,  and  this  will  n 
the  result.  I  had  a  striking  illustration  of  it  the  present  year,  iu  t 
continuation  of  some  experiments  we  started  several  years  ago. 

A  field  had  been  planied  with  corn  for  several  years  in  succesoio 
the  plats  all  being  treated  alike.  We  found  a  great  variation  in  i 
yield.  Corn  was  put  on  the  next  year,  and  there  was  a  great  difierem 
in  the  yield,  but  the  plats  that  ga^e  the  largest  yield  tlie  first  year,  i 
not  give  the  largest  yield  the  second  year. 

Atler  this  part  of  the  plate  were  manured,  and  we  followed  o 
through  a  lotatiou  of  ero^s  until  we  came  to  the  clover  crop,  wiii(d 
was  harvested  tViia  ■jeas.  ^a  wi^  wb ■Oa%  ^:s(i^J -^vi  i*ut^  we  endeavw* 
to  pat  on  sufficient  totcft  V>  Ao  Sx.  ^'a  »■  *issA  •waijt.  '^£\i^  ^-w-^i 
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weighed  greeo.  It  was  then  stirred  up  and  exposed  to  the  action  of 
the  wind  and  snn,  and  pnt  np  in  cocks.  The  next  day  it  was^spread  out 
again,  and  when  it  was  supposed  this  crop  was  in  a  fine  condition  for 
going  into  the  bam,  the  plats  were  weighed ;  but  it  was  thought  there 
might  be  some  variation  from  this  cause,  and  they  were  allowed  to 
'  remain  and  afterwards  weighed  again.  This  second  weighing  it  was 
thought  to  be  dry  enough  to  go  into  the  bam,  and  not  excessively  dry 
afterwards.  I  give  the  results  of  the  second  and  third  weighing  of 
the  same  plat : 

SmoovD  WnoHiNO— iVimd^— 261,  84,  100^,  41,  261^,  119^,  211,  101,  16Hi  ^S^. 
Thibd  Wuohwo— Poum29.— 185i,  61,  68i,  80,  176,  88,  161,  78^,  121,  71. 

It  showed  the  manner  in  which  we  may  be  deceived  by  relying  on 
our  senses  entirely. 

You  will  readily  perceive  if  we  had  a  large  number  of  plats,  and 

they  were  of  considerable  size,  you  would  get  more  difference  in  re- 

snlts  if  it  was  carried  on  in  rotation,  commencing  on  one  side,  and 

passing  to  the  other  side  of  the  field.     Guard  against  a  difference  in 

-   the  results,  arising  from  a  difference  in  the  amount  of  moisture  in  root 

>  crops  as  well  as  others.    It  has  been  shown  by  some  experiments  made, 

'^  that  where  turnips,  for  instance,  have  been  manured,  there  was  a  great 

"^  increase  in  the  yield,  but  when  the  amount  of  water  in  the  turnips 

s^  was  taken  into  account,  it  was  found  the  amount  of  dry  substance  was 

-:•  precisely  the  same.     The  great  increase  arising  from  the  manure,  was 

simply  water — nothing  more — and  here  is  something  that  should  be 

-^  looked  at 

y      In  feeding  of  animals,  there  are  a  great  many  difficulties  in  the  way 
g-  of  satisfactory  experiment.     One  of  the  first  I  will  mention  is  that 
%(  which  may  be  termed  individual  peculiarities  of  animals.    You  may 
^'  take  animals  of  the  same  age,  and  the  same  size,  or  as  we  have  fed, 
9  pigs  of  the  same  litter,  and  we  find  one  pig  will  give  a  much  larger 
^'  return  for  feed  than  another.     It  is  something  we  cannot  get  at,  can- 
i  not  measure,  cannot  detect,  except  by  the  experimental  test  of  feeding. 
^i      Again,  we  find,  as  I  mentioned  this  forenoon,  when  animals  are  first 
-i  put  up,  they  consume  more  feed  in  proportion  to  their  weight  than  to- 
^  wards  the  close.    We  find  they  give  a  greater  return  for  the  feed  con- 
n.  sumed  during  the  earlier  stages  of  the  feeding  than  afterwards. 
^      What  is  the  cause  of  the  variation  ?    I  apprehend  there  are  three 
causes,  and  two  of  them  I  have  no  doubt  about     The  third,  I  am  in- 
clined to  think,  has  an  influence,  yet  it  is  an  exceedingly  difficult 
p  matter  to  determine.     These  peculiarities,  or  differ^iiei^%^  «x^^^  ^J^^ 
the  size  and  the  ripeneas.    From  the  expeTimeiuXa  ^^  \i%N^  ^x^a^ 
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tried  at  the  college,  I  have  no  donbt  ape  has  a  very  great  influence  m 
the  result.  The  young  animal  seems  to  have  an  organization  capiUi 
of  deriving  more  nutritive  material  from  the  same  feeii,  bo  that  it  gim 
a  larger  return  for  feed,  other  things  being  etjual,  than  when  it  pa 
older.  The  ripenees  of  the  animal  has  much  to  do  with  it.  Who 
the  animal  is  in  a  moderate  condition  it  will  receive  more  natririaii 
from  the  food  consumed  than  after  it  is  excesaively  fat.  The  siztir. 
the  animal  perhaps  has  something  to  do  with  it.  I  ani  inclined  I* 
think  it  has,  and  yon  see  we  have  a  difficnlt  problem  to  deal  iritii  t« 
determine  how  much  of  this  variation  is  owing  to  difference  in  t^ 
how  much  to  difference  in  size  of  the  animals,  and  howr  much  to  tiu 
difference  in  ripeness.  By  ripeness,  I  mean  the  condition  of  tboanr 
mat,  as  regards  fat.  The  treatment  of  animals  will  have  very  mocfa  % 
do  with  the  resolta.  Animals  that  are  carefully  treated,  and  fed  k^ 
larly,  will  give  a  larger  return  for  food  consumed,  other  things  heiii; 
equal,  than  those  that  are  treated  harshly,  and  kept  in  constant  tuiniil) 
from  outside  annoyances  and  interferences.  The  mental  condition "H' 
the  animal  has  undoubtedly  very  much  to  do  with  the  progrta  il 
makes  in  teeding.  We  found  when  we  were  feeding  sheep  in  the  «• 
perimental  pens  in  the  sheep  bame— this  bnilding  being  occnpiedV? 
other  sheep — tliey  did  not  niiikc  as  mucli  progress  a&  when  feiili; 
themselves,  and  they  would  fall  away  at  once  as  soon  as  there  was  i:i 
unusual  disturbance  among  the  sheep,  in  the  outside  pens  of  the  samt 
bnil.iing. 

There  is  another  matter  that  should  be  taken  into  consideration:  thai 
is  the  varying  weights  of  animals,  without  apparent  cause.  If  w 
weigh  animals,  at  long  intervals,  you  will  undoubtedly  find  they  «i 
making  very  satisfactory  progress  from  one  weighing  to  another;  bnl 
if  you  weigh  them  at  short  intervals,  you  will  find  they  lose  during 
one  period,  and  gain  the  next.  If  you  weigh  them  every  day,  t« 
will  tind  one  day  a  loss,  and  Uie  ne.xt  day  a  gain,  or  perhaps  two  of 
three  days  of  gain,  and  then  a  great  loss.  The  progress  made  bylbf 
animal  is  an  undulating  line,  ami  not  a  uniformly  ascending  line. 

I  do  not  know  that  I  can  give  any  satisfactory  explanation  of  this 
variation  in  weights  of  animals,  but  I  presume  it  is  owing  to  a  differ- 
ence in  the  action  of  some  of  the  secretory  organs.  It  is  probab!* 
their  ductiiation  in  weight  was  owin!>;  tn  a  loss  of  water  in  the  nnimi! 
rather  than  to  a  loss  of  dry  substance,  because  where  we  find  an  ani- 
mal has  made  a  very  great  loss  at  one  weighing,  it  will  frequeollj 
make  the  least  gain  attVet\feiA'»ift\^l\iug,  If  this  loss  in  weight  w** 
owing  to  a  defect  in  tV\e  aoimaX,  ■Oi\%w  'se.  -^ov^^  ««»i\R)SO?s&.'»®j,mai  was 
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Bick,  or  there  was  some  derangement  of  the  [organs,  and  would  not 
expect  it  to  make  sach  a  rapid  gain  at  the  next  weighing. 

To  obviate  these  difficulties  and  make  our  experiment  satisfactory— 
that  is,  in  order  to  accomplish  the  object  of  experimenting — it  seems 
to  me  we  should  pay  particular  attention  to  several  particulars,  which 
I  will  enumerate.  In  the  first  place,  the  experiment  should  be  as 
simple  as  possible.  A  large  proportion  of  the  experiments  made  thus 
far  have  been  of  no  value,  for  the  reason  that  too  much  was  attempted. 
For  instance,  a  person  wishing  to  test  the  real  value  of  potatoes  of  dif- 
ferent sizes  for  seed,  plants  his  small  potatoes  in  drills  two  feet  apart, 
and  the  large  potatoes  in  rows  three  feet  apart.  Here,  you  see,  is  a 
double  variation.  There  was  no  condition  the  same,  and  no  chance  to 
compare  such  experiments,  and  a  very  large  proportion  of  experiments 
have  been  vitiated  in  this  way.  It  arises  from  attempting  to  determine 
two  things  at  once,  that  is,  the  effect  of  variation  in  size  of  the  seed, 
and  the  effect  of  variation  in  the  rows.  You  have  two  elements,  and 
you  may  try  experiments  as  long  as  you  please  without  any  valuable 
results.  It  would  be  better  to  try  one  experiment  and  settle  the  mat- 
ter in  regard  to  size,  having  all  the  conditions  precisely  the  same,  and 
then  take  as  a  separate  experiment,  one  in  which  the  different  distances 
of  the  rows  was  the  object  of  the  investigation.  In  reference  to  this 
difficulty  in  regard  to  the  variation  of  the  soil,  it  would  be  necessary 
to  have  a  large  number  of  unmanured  plats  for  comparison.  The  in- 
crease of  the  manured  plats  over  the  unmanured  should  be  where  the 
plats  treated  precisely  alike. 

I  think  it  would  be  desirable  also  to  put  crops  for  two  or  three  years 
in  succession  upon  the  same  land  before  using  it  for  experimental  pur- 
]>oses.    For  instance,  if  you  wish  to  test  the  value  of  manure  as  ap- 
plied to  soil,  it  would  be  better  to  mark  out  your  plats  accurately,  and 
crop  them  for  several  years  without  any  manure  until  you  ascertain  the 
peculiarities  of  this  crop,  and  then  continue  the  same  crops  with  the 
addition  of  manure  afterwards,  but  in  this  case  at  least  one-half  of  the 
'  plats  should  be  left  unmanured  for  comparison,  so  that  you  may  com- 
pare results  alongside  of  the  manured  plats,  and  compare  the  plats 
with  themselves,  and  also  with  the  crops  on  the  same  plate  the  preced- 
ing years. 

The  question  is  often  asked,  what  sized  plate  it  is  desirable  to  make 
in  field  experiments  ?    That  is  a  difficult  question  to  answer.    On  some 
accounte  it  would  be  deeirab  e  to  have  the  plate  very  small ;  on  other 
'  accounts  it  would  be  desirable  to  have  them  of  cous\d^T«.VA!^  ^vu^«   ^t« 
Anderson  states  that  he  thinks  the  smaWer  i^\sA;&  ^x^  ^^^Yt^i^^\V^ 


would  Dot  have  plati  exceed  1100  of  an  acre  in  area.  Mr.  J.  B.  Latni, 
who  ia  associated  with  Mr.  Gilbert,  in  experimeRte  conducted  at  Kotb- 
smstead,  writes  me  be  has  do  confidence  in  experiments  made  oapUu 
of  lesB  than  1-20  of  an  acre,  Tliere  are  two  high  autboritiee.  Dr. 
Anderson  is  an  able  cbemiet  and  a  very  goccesBful  experiments. 
Lawes  and  Gilbert  are  perhaps  tbe  beet  agricultural  experimentvrt  ve 
have  had.  Their  experiments  are  not  accurate,  but  taken  on  the  wholt, 
tliey  are  the  best  experimenta  that  have  been  made.  My  own  expen- 
ence  is,  that  a  plat  of  from  L-lOO  to  1-^0  of  an  acieshoald  be  the  limit) 
in  size.  The  difficulties  of  the  very  small  plats  are,  you  are  liable 
when  you  are  manuring  to  have  it  extend  its  influeDce  to  the  adjoining 
plate,  and  the  roots  of  the  plant  will  extend  some  distance  into  ^ 
soil,  so  that  you  are  liable  to  be  milled.  Wheu  yun  come  to  weif;!i 
the  produce  of  the  plate,  a  very  slight  error  will  amoant  to  conaidtin 
ble,  when  you  make  the  calculation  to  ascertain  the  yield  per  am: 
that  ie,  the  error  in  a  single  plat  would  be  multiplied  by  100  in  g<9tti;i|; 
the  standard  for  an  acre.  In  a  email  plat  it  requires  rery  great  BCCO^ 
ocy  in  weighing,  great  accuracy  in  the  division  of  the  j>lat,  and  gresl 
care  in  the  management  of  the  experiment  throughout.  To  obvtiti 
thia  obieetioQ  ^at  the  roots  ran  from  one  to  another,  I  tfaink  it  vod( 
be  well  to  have  space  between  the  plats  — a  space  of  several  feet  left  be- 
tween these  pluta  that  are  to  be  used  fur  expfHmental  purposes,  sod 
thesu  spaces  should  be  kept  clean  and  free  from  weeds.  But  here 
comes  atiotlier  difficulty.  Sup|K>Be  you  have  plats  laid  out,  and  spaeei 
of  three  feet  betweeu  tliem,  you  must  cultivate  the  spaces,  and  need  to 
expend  the  same  amount  of  cultivation  on  each  one  of  the  spaces,  is 
on  the  other,  so  that  the  crop  adjoining  may  be  equally  inflneuced. 
Again,  the  spaces  should  be  weeded  carefully  at  the  same  time,  culti- 
vated at  the  same  time,  and  managed  as  carefully  as  the  plats  them- 
selves, or  you  will  vary  the  result  in  the  plat. 

The  objection  t»  the  large  plats  I  have  already  mentioned,  but  I 
will  refer  to  it  again.  It  is  the  difficulty  of  getting  over  a  large  am 
in  a  given  time.  If  your  plats  are  so  large  that  it  takes  a  whole  day 
to  go  over  them  and  perform  the  labor,  you  will  be  very  liable  to  error 
from  the  variations  mentioned. 

Wires  may  be  used  for  separating  the  plats,  and  that  is  a  very  pod- 
venient  plau,  and  one  we  have  practiced  at  the  Agricultural  CulltiS''. 
but  it  does  not  obviate  the  objection  that  the  roots  pass  from  one  to  an- 
other. It  enables  you  to  make  a  fair  division  between  two  adjoining 
plats,  which  ia  exceedSn^^  ^v^iixAx — ^\a'iT«  sq  than  a  person]^ woald 
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think  who  has  had  no  experience  in  the  matter  of  making  exact  divi- 
sions through  a  crop  of  growing  grain. 

In  the  feeding  of  animals,  I  would  be  particular,  as  I  mentioned,  to 
have  but  a  single  animal  in  a  pen.  If  I  was  going  to  feed  twenty 
animals  on  a  given  feed,  I  woold  place  each  one  in  a  pen  by  itself,  and 
then  would  confine  them  to  a  single  article  of  food.  It  would  be  an 
important  matter  to  test  the  nature  of  com  meal,  and  com  prepared  in 
different  ways,  as  food  for  swine.  The  natural  mode  that  would  be 
suggested,  conducting  the  experiment,  would  be  to  put  a  number  of 
swine  in  a  pen,  and  give  four  or  five  of  them  com  unground,  four  or 
five  more  of  them  cooked  corn  meal,  and  four  or  five  more  uncooked 
com  meal.  But  I  apprehend  the  results  of  the  experiment  would  be 
very  unsatisfactory,  to  say  the  least.  I  would  not  like  to  place  any 
very  great  amount  of  reliance  on  it  I  would  preter  to  take  the  same 
nnmber  of  hogs  and  put  them  in  pens  separately,  and  feed  them  with 
unground  com,  and  follow  that  up  until  I  got  the  range  of  variation 
between  the  animal&  Then  I  would  take  the  same  number  and  feed 
them  com  meal,  and  if  your  arrangements  are  of  sufficient  extent,  you 
may  have  these  experiments  going  on  at  the  same  time.  We  have 
been  feeding  swine  for  a  number  of  years,  and  have  from  ten  to  fifteen 
pens.  We  have  fed  nothing  but  raw  meal  thus  far.  The  question  is 
often- asked,  ^^  Why  don't  you  feed  cooked  meal  ? "  I  have  not  yet  got 
the  standard  of  comparison  with  raw  meal,  by  which  I  can  compare 
results  with  the  cooked  meal.  There  is  a  great  range  of  variation  in 
the  animals,  and  there  would  be  made  a  serious  error  in  the  experi- 
ment. This  error  has  arisen  very  much  firom  the  force  of  circumstan- 
ces. We  could  not  get  animals  of  uniform  size  and  uniform  ages  to 
fill  our  farms,  and  for  that  reason,  the  attempt  to  do  the  two  things 
which  I  have  mentioned,  is  objectionable.  There  has  been  so  much 
variation  in  this  matter,  that  we  need  to  have  more  experiments  with 
cooked  meal,  and  I  would  hardly  know  what  to  compare  them  with 
so  far  as  raw  meal  is  concerned.  Notwithstanding  the  great  variation, 
the  mle  I  laid  down  holds  almost  uniformly ;  the  greater  increase  of 
food  consumed  during  the  early  stage,  and  the  dissemination  in  the 
amount  of  fat,  as  the  animals'  fatten.  The  animals  for  feeding  should 
not  only  be  of  the  same  age,  but  they  should  be  as  near  as  possible  of 
the  same  size,  and  of  the  same  degree  of  fatness  when  they  are  put  into 
the  pen,  in  order  to  get  a  fair  opportunity  for  comparison. 

I  do  not  wish  to  take  up  too  much  time  on  this,  because  I  would  like 
to  hear  from  others.     I  have  but  one  other  ft\xgg^\\oxL  \.<>  \s^^^  \s^  ^^ 
gard^to  the  methode  of  conducting  experimeuXa,  Wi^  V5cL^\.\a^^'a^^sSas^ 


of  obtaining  manure*.  The  term  manure  ie  a  very  indefinite  tonn. 
We  take  maiinre  from  our  barn-yards  at  different  times,  and  it  will 
vary  very  much  in  quality.  Tlie  value  oi"  manure  will  depend  on  teal 
consumed ;  that  is  a  fact  well  settled. 

It  is  impossible  to  make  a  chemical  analyeie  so  aa  to  get  the  vslaeo.' 
it.  A  chemist  may  take  a  quantity  and  tell  you  what  there  is  in  the 
sample,  but  ]ie  cannot  analyze  each  load  that  you  use.  The  method  I 
would  adopt  is  this,  to  take  the  animals  and  put  them  into  a  pen— into 
a  box-stall— and  would  have  it  con eiructed  tight,  so  there  ia  no  chana 
of  losing  any  of  the  liquid  constitueutB,  and  I  would  feed  to  the  animaii 
a  definite  amount  of  food ;  then  I  would  take  the  reenlts  of  these  am- 
clcs  of  food  as  we  have  them  furnished  by  chemists  iu  tables,  ta  ite 
moaiinre  of  the  value.  Theu  take  the  manure  from  the  box,  and  pulit 
on  the  plat  By  pursuing  this  method,  you  may  get  a  number  of  bom 
of  precisely  tlie  same  etrongth  for  all  practical  purposes. 

In  regard  to  the  experiiuents  which  it  would  be  desirable  to  try,  I 
have  mentioned  but  a  few.  There  are  many  more  that  suggest  them- 
eulves  to  me,  and  I  Gp^sk  of  these  simply  for  the  reason  that  they  teem 
to  me  as  important  as  any,  and  for  tlie  further  reason  that  I  think  tkj 
would  ha  as  easily  tried  as  any.  It  does  not  aeem  to  me  bertta*' 
tempt  very  complicated  esperimenta  at  auy  particular  institution  untii 
a  long  cxperiuuce  lias  been  had  in  experiiiioiiting — until  tlie  person  ei- 
perimenliug  becomes  thoroughly  familiar  with  all  the  difficultica  in  the 
way.  For  the  feed  experiments  1  would  simply  try  to  ascertain  the 
value  of  Indian  corn  iu  its  different  forms.  After  this  is  accomplished 
we  may  then  take  other  grain  in  the  same  manner.  After  that  I  would 
take  the  grasses  elsewhere.  In  these  experiments  It  would  be  desin- 
hle  to  have  the  same  conditions  observed  by  all  the  experimenten, 
otherwise  the  experiments  cannot  be  compared.  If  I  feed  corn  meal  in 
a  particular  way  in  Michigan,  and  it  is  fed  a  different  way  in  Illinois, 
Missouri  or  Pennsylvania,  we  cannot  compare  results  at  all.  You  we 
not  assisted  in  the  one  place  by  the  investigations  made  in  the  other. 
The  experiments  must  be  conducted  in  all  places  precisely  in  thesanie 
manner,  then  you  can  compare  results,  bearing  in  mind  that  certain 
conditions  which  cannot  be  controlled  may  influence  the  result. 

The  next  class  of  experiments  I  will  suggust  would  be  to  determine 
the  L)0=c  motlirjil:!  of  a]jplying  manure— the  upplicaliou  of  manure  dd 
the  surface,  and  the  application  so  that  it  may  he  plowed  under:  and 
it  would  be  desirable,  likewise,  to  make  experiments  with  reference  to 
the  application  of  tUeeemawwiea  at  diS'erent  seasons;  whether  it  woold 
he  best  to  apply  manvite  m  ^-'aa  «.^\\a%  owC^x'a  wMWit.,  -s^Ns^Uie  tail 


This  will  be  found  to  be  a  very  complicated  problem,  and  one  that  will 
require  great  cantion.  I  wonld  endeavor,  likewise,  to  ascertain  the 
valae  of  commercial  fertilizers  as  compared  with  barn-yard  manures. 
Yon  want  to  know  the  constituents  of  which  the  manure  is  composed 
and  the  fertilizer  should  be  analyzed  carefully.  I  have  serious  doubts 
of  the  propriety  of  farmers  purchasing  fertilizers.  I  have  an  idea  they 
may  be  made  cheaper  by  feeding  animals.  The  barn-yard  manure 
must  be  our  staple  manure  for  a  long  time.  If  we  are  to  purchase 
other  manure,  we  ought  to  have  some  means  of  knowing  how  it  com- 
pares with  this. 

I  would  like  to  have  experiments  made  showing  the  effects  of  change 
on  the  growing  crops,  in  a  system  which  has  been  tried,  wheat  has 
been  grown  for  quite  a  number  of  years  in  succession,  and  a  yield  of 
from  thirty  to  forty  bushels  obtained  without  any  manure.  The  system 
is  this :  The  field  is  divided  into  strips  of  three  feet  in  width.  The 
wheat  is  sowed  on  the  alternate  strips.  The  vacant  strips  are  kept 
thoroughly  pulverized  during  the  season,  and  the  next  year  the  wheat 
is  put  on  the  strips  left  bare  the  year  before. 

It  would  be  desirable  likewise  to  ascertain  the  methods  of  seeding 
in  corn,  whether  hills  or  drills  would  be  desirable.  These  experiments 
all  require  a  great  deal  of  care  and  accuracy,  and  they  will  require  a 
good  deal  of  study  in  order  to  fix  the  conditions  upon  which  they  shall 
be  tried  by  a  large  number  of  persons,  so  that  the  results  may  be  com- 
pared. 

Prof.  Hamilton. — It  seems  to  me  that  before  we  start  out  to  experi- 
ment at  all,  we  should  understand  one  thing,  and  that  is,  that  in  this 
art  of  agriculture  as  it  has  been  defined,  aside  from  the  science,  no 
absolutely  accurate  result  can  be  obtained  from  any  experiment  in  the 
art  of  agriculture ;  that  it  is  only  by  comparison — it  is  only  relatively 
in  their  relation  one  to  another,  that  they  become  of  value.  Crops 
may  differ  largely  in  weight,  as  to  the  times  in  which  they  are  taken. 
It  has  been  shown  that  after  they  have  been  considered  perfectly  dry, 
there  is  a  difference  in  weight.  This  fact  that  they  do  differ  in  weight 
at  different  times,  does  not  affect  the  experiment,  because  if  they  were 
weighed  green,  just  as  they  were  cut,  and  taken  into  the  bam,  it  is 
the  relation  of  these  plats  to  one  another,  I  think,  that  this  would  be 
found  to  be  true  in  almost  every  case — as  true  as  any  portion  of  the 
experiment  is.  Every  part  of  these  experiments  is  attended  with  some 
error,  and  we  wish  to  eliminate  the  error  as  far  as  possible,  and  in 
weighing  of  plants  in  that  way — all  of  the  plats  at  thft  %axci<^  *^cccl^  ^^  ^^ 
soon  as  may  be — we  get  a  result  that  is  almost  cottwiy^  li^^.  ^v5cQ^*^ 


correct,  for  no  roBoIt  we  obtain  IB  absolately  correct,  and  only  oomd 
reenlta  can  bo  obtKined  b;  carrying  on  these  experiments  fur  a  grcH 
iiumberof  years.  The  Bystora  of  experimentiug  as  it  has  been  amei 
on,  has  been  a  failure,  and  is  of  no  value  inasmueb  as  they  have  bee 
dropped  after  they  liave  eerred  a  certain  purpose ;  they  have  not  bw 
carried  on  peraistentiy  year  after  year,  thereby  developing  a  priadpi* 
in  agriciiltnre,  and  not  merely  the  curiosity  of  Bome  person  who  is  a- 
perimenting. 

Now,  in  our  experimenting  for  the  Agricultural  College  ia  Peniuji 
vaniii,  we  have  tried  to  avoid  what  the  gentleman  has  clearly  eiiawBH 
an  error  we  are  apt  to  fall  into,  and  become  confnsed — ^that  is  attempt 
ing  two  Byetems  of  culture,  or  putting  in  the  same  thing  two  obje<t& 
It  cannot  be  done.  We  have  failed  on  several  plats  for  that  vm 
reason.  The  earlier  experimenting  was  about  a  failure,  jnet  becaiw 
we  attempted  to  do  too  many  things  on  the  same  gronads,  and  hti 
more  objects  than  one.  There  must  be  confined  to  each  plat  boti 
single  object.  If  you  have  more  you  lose  control  of  the  experimenl, 
and  afterwards  you  have  to  experiment  again  to  find  ont  which  of  tlie 
two  it  iB.  Each  plat,  in  anj  proposed  plan,  moat  be  bat  a  single  ei- 
pennmat. 

In  regard  to  the  Bize  of  these  plats,  it  seems  to  me  that  the  plan  of 
having  them  so  very  small  is  one  that  probably  is  more  liable  to  error 
than  in  having  thera  large,  although  there  are  difficulties  on  the  other 
hand  ;  if  your  experiments  are  extended  over  a  great  deal  of  gronnd 
it  is  impossible,  or  almost  impossible,  to  have  them  all  carried  along 
under  the  same  conditions,  but  you  can  overcome  that  by  going  to 
extra  expense.  We  try  in  all  experiniente  to  do  this  in  one  day,  and 
in  a  portion  of  the  day  after  the  dew  had  gone  from  the  earth,  we  ttr 
to  get  it  as  nearly  in  the  same  condition  as  possible,  and  if  necessar; 
hire  extra  help  to  insure  this.  There  are  accidents  which  happen— 
such  as  rains  coming  up — but  those  are  things  that  no  overaight  can 
provide  against.  They  do  affect  the  experiment  to  eome  extent,  fam  if 
these  things  are  to  Lie  carried  on  for  a  succession  of  years,  the  pro!* 
bility  is  the  next  year  one  will  be  able  to  avoid  this,  and  get  such  an 
average  as  will  form  a  gnide.  The  objection  to  the  small  plat  has 
been  stated :  that  if  you  make  an  error  at  all  in  weighing,  or  in  the 
size  of  your  plat,  or  in  any  ]iarticu!ar.  that  is  multiplied  by  just  w 
many  times  as  it  is  less  than  an  acre,  if  you  take  that  as  a  unit  U 
you  take  a  larger  piece,  the  multiplication  of  the  error  is  not  so  great 
We  iiad  some  experience  m  the  matter  of  small  plats.  One  of  onr 
farms  in  Cheater  Oouuty,  av«rta^  Xft^cT'ii  'Caa  -a^^  »s.  ■&!».  ^sJia^  and 
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before  the  one  at  the  weetem  part  of  the  State,  and  they  started  some 
independent  experimenting — sowing  little  plats  of  wheat  of  various 
varieties,  and  patches  of  one  thing  and  another.     It  was  fonnd  that 
these  patches  were  very  difficult  to  care  for.     Wherever  we  have 
small  experiments  the  tendency  is  to  increase  the  number,  and  it  is 
scarcely  possible  to  Iteep  them  all  separate.    The  effect  of  that  was 
that  the  superintendent,  who  was  carrying  on  the  experiments  pretty 
much  on  his  own  hook,  allowed  his  shocks  of  wheat  of  different  varie- 
ties to  stand  in  the  field,  and  would  thresh  one  and  then  another,  tak- 
ing several  days  in  doing  it,  thereby  occasioning  greater  error  than 
would  come  in  the  having  of  large  plats  which  were  brought  in  and 
pat  in  separate  places  in  the  barn,  and  not  having  so  many  of  them. 
In  regard  to  the  way  in  which  the  plats  should  be  laid  out,  I  do  not 
see  exactly  why  the  gentleman  thinks  it  is  necessary  to  cultivate  be- 
tween the  plats.     It  seems  to  me,  if  the  grass  between  the  tiers  of  plats 
has  an  influence  on  one  plat,  it  has  that  same  influence  on  the  other 
plat,  and  so  the  same  influence  goes  on  through  the  whole  series  of 
plats.    There  is  the  fact  that  we  may  use  manure  and  we  may  not ;  in- 
asmuch as  this  system  of  experiments  is  one  that  is  only  relatively 
compared,  the  same  thing  would  be  true  if  the  plats  were  cultivated. 
It  would  not  bring  in  any  greater  error,  probably,  than  if  the  plats 
were  cultivated.   The  keeping  in  mind  of  this  one  fact,  that  our  results 
are  only  relative,  I  think  clears  up  many  of  the  objections.    Also  in 
the  feeding  of  animals,  this  same  thing  holds  good.    I  have  only  taken 
ap  the  matters  that  have  been  suggested  to  me  by  the  remarks  of  the 
gentlemen  here,  and  given  my  views  upon  them,  as  I  understand  that 
It  is  the  object.    In  this  matter  of  feeding  stock  it  seems  to  me  if  we 
30uld  place  eqnal  weights  of  stock  in  different  pens — ^pigs  for  instance 
— ^instead  of  having  a  single  one  in  the  pen,  if  we  could  place  a  num- 
ber in  one  pen,  and  then  a  number  in  another,  that  would  give  a  better 
*esalt,  because  we  divide  up  a  greater  amount  of  increase.     When  we 
*ame  to  show  the  effect  the  feeding  has  had  npon  the  animals,  we 
li  vide  it  up,  having  a  greater  number  of  pounds  to  go  on,  and  we  get 
i  more  correct  result  in  the  division. 

I  believe  this  is  all  I  have  noted,  to  reply  to.  I  think  there  are 
hree  principles  necessary  to  be  kept  in  view,  in  instituting  these  ex- 
periments; that  there  are  three  grand  divisions  into  which  these  ex- 
^riments  can  be  divided,  one  of  which  is  to  show  the  rotation  of  crops 
kiid  method  of  culture.  Those  two  are  intimately  united.  They  are 
hiagB  that  are  of  practical  value  to  farmers.  They  N9\«hL\.oV\i<c>'^  ^^r^ 
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things — the  methods  of  ciiUnre'and  the  proper  rotation  of  crop*.  Thia, 
I  think,  18  a  projter  Biibjoct  for  agri cultural  experiments 

Another  is  the  experiment  in  diffcrenf  varieties  of  grains,  seeii*  awi 
vegetables,  shuwinj;  which  are  beat  adapted  to  certain  aoiia,  the  witi 
of  developing  and  the  varieties  that  suit  certain  loethods  of  cuitivaliea. 
The  next  is  in  testing  the  qnalities  of  different  nianuree.  These  three 
things  are  the  great  qnestion  of  the  day  in  agricnltnre. 

Professor  Daniels— The  remarks  of  Dr.  Miles,  I  presume,  aremorii 
more  to  the  point,  than  any  I  Bhall  make,  oa  my  experience  has  bca 
mostly  nndor  Dr.  Miles.  I  suppose  you  wish  me  to  state  sometbin; 
01  what  we  are  doing  in  rugard  to  experimeuu. 

The  Chairman — The  topic  which  is  before  its,  recommended  by  (Lf 
Committee,  is  the  experiments  which  may  be  tried  in  common,  by  tlie 
several  institutions  in  the  country,  and  the  methods  of  trying  them. 

Professor  Daniels — I  have  been  very  mach  interested  in  hearing  ibi 
remarks  that  have  been  made,  and  I  am  sorry  that  I  did  not  nu'iei. 
stand  exactly  the  points  tlioy  wore  reaching,  the  experiments  wkid 
may  be  tried  in  common.  But  I  \*"ouid  agree  wilh  both  the  gCTtlf 
men  who  have  spoken,  in  this ;  that  experimentation  is  difflniil  l" 
tnrry  on,  and  definite  conclusions  are  difficult  to  reach,  on  accoaat  el 
the  great  rmmlier  of  things  that  iire  hronght  in  and  the  greui  inirniT; 
of  eleuients  involveil  in  the  experiment.  The  weather,  the  ditf'.reM 
characters  of  the  season,  dilfcrent  condition  and  different  processtsK 
applied  to  the  soil  —all  these  things  render  it  exceedingly  difficult,  and 
no  absolute  results  can  he  obtained.  But  they  must  be  i-eiative  as  il 
has  been  stated.  The  experiments  wliich  can  be  carried  on,  and  bert 
carried  on  generally  with  uniform  action  through  the  colleges,  are,  I 
should  think,  snch  as  have  been  stated  ;  the  feeding  of  stock  and  lb< 
general  results  that  may  he  obtained  from  feeding  stock  in  diflereft 
definite,  prescribed  ways,  and  also  in  the  methods  of  culture,  and  ii 
regard  to  varieties.  In  regard  to  varieties  of  our  crops,  perhaps  nott 
ing  so  absolnte  can  be  obtained,  on  account  of  the  difference  in  tte 
climatic  conditions  in  the  dilferent  portions  of  Ihe  country,  in  whici 
the  experiments  have  been  conducted.  Our  exporimenta  mostly  hi" 
been  these,  so  far:  The  comparison  of  the  diflorent  varieties— fa 
instance,  a  comparison  of  all  the  varieties  of  oats  that  we  have,  and  ill 
those  which  we  could  obtain — a  coraparison  of  the  different  varielis 
of  potatoes  and  so  forth.  Tlie  testing  of  some  varieries  of  winlT 
wheat  and  spring  wheat  and  different  methods  of  culture,  and  eeptC' 
ally  some  of  t'ha  B\«ii;>\e  wvAttat*.  But  under  the  circumstanMs  >> 
which  we  are  p\ace«\,  «\lUa^\'atMaveN4\i\'S(v\%%TOaSN^>«%.V-«%uotbeffl 
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able  to  do  80  mnch,  and  the  Agricnltural  Department  is  simply  one 
department  of  the  University.  We  cannot  apply  all  our  energies  in 
one  direction.  We  look  more  to  institutions  that  have  devoted  their 
energies  more  especially  to  these  matters,  having  more  money  to  ex- 
pend than  we  have  had ;  but  any  series  of  experiments,  however,  that 
the  Convention  would  recommend,  we  should  be  glad  to  carry  out  to 
the  farthest  extent  possible. 

Dr.  Miles — I  would  like  to  make  a  remark  or  two,  to  correct  a  mis- 
apprehension, and  draw  out  some  further  information.  I  understood 
Prof.  Hamilton  to  say  that  although  an  experiment  might  be  conducted 
carelessly,  and  the  result  not  accurate,  that  if  an  average  is  taken  in 
large  numbers,  it  would  give  satisfactory  results. 

Prof.  Hamilton — I  did  not  mean  to  say  "  carelessly  " — ^not  by  any 
means ;  but  after  as  great  care  as  possible  has  been  exerted,  the  result 
is  not  correct,  and  the  only  way  to  get  accurate  results  is  to  compare, 
and  in  the  end  get  some  law  that  is  general  and  as  near  accurate  as 
may  be. 

Dr.  Miles — I  understood  you  to  say  the  experiments  might  be  tried 
in  a  certain  way,  and  although  they  were  not  accurate,  yet  by  reason 
of  the  large  number  of  them,  we  might  get  at  great  results,  which  is 
the  only  means  by  which  accuracy  could  be  secured.  It  seems  to  me 
if  that  be  the  position,  it  is  going  to  lead  us  astray  at  once.  We  must 
understand  it  is  impossible  to  secure  absolute  accuracy;  if  it  were 
otherwise,  the  matter  of  experiments  would  be  an  easy  thing,  and  we 
could  go  right  along  with  it.  But  if  we  cannot  secure  absolute  accu« 
racy,  it  seems  to  me  we  must  avail  ourselves  of  every  means  to  reduce 
the  error  to  the  smallest  possible  amount,  and  even  then  wo  may  find 
it  ditiicult  to  draw  satisfactory  conclusions  from  the  experiments.  I 
apprehend  we  may  have  been  misled  in  our  attempts  to  draw  conclu- 
sions  from  averages  of  a  large  number  of  experiments  that  have  been 
made.  I  think  we  cannot  get  accurate  results — we  cannot  get  at  any 
principle,  at  any  law,  by  comparing  experiments  that  are  filled  with 
errors,  provided  those  errors  are  of  any  considerable  amount.  For 
that  reason  I  would  insist  upon  being  exceedingly  particular  on  every 
point  in  conducting  experiments.  I  have  made  this  subject  a  study 
lor  a  great  many  years,  and  I  have  collected  a  large  library  upon  this 
Bubject.  All  the  agricultural  experiments  I  have  been  able  to  lay 
bands  on,  I  have  brought  together,  and  have  examined  and  compared ; 
and  the  more  I  study  the  published  experiments,  the  more  I  am  in  the 
dark  in  regard  to  any  underlying  principle.  I  can  %^^  K^%ssia^  Sia.^^ 
are  of  verj  great  consequence.    I  can  see  otn\«&\oTi^  m  >3Kia  ^\a^\siKo^ 


■which  would  lead  me  to  Biispect  that  proper  precautions  had  not  hm 
taken. 

In  regard  to  cultivation  between  the  plats,  I,  perhaps,  inighi  iii»e 
Stated  the  matter  a  little  clearer.  If  you  have  spacos  belvreen  ilw 
plata,  they  are  there  for  the  purpose  of  separating  the  plats,  and  if  jut 
have  Bomething  growing  there,  it  is  not  a  fair  separation,  [f  wecA 
are  allowed  to  grow,  some  of  the  Bpacos  wonld  contain  more  ihu 
others.  What  I  mean  by  cultivation  is,  the  spaces  should  be  keri 
clean  and  free  from  weeds,  and  nothing  be  allowed  to  grow  upon  them 
because  if  you  leave  plants  to  grow  upon  them  they  will  extend  tli« 
roots  to  the  plats,  and  defraud  the  crops  by  drawing  the  nourishmeoi 
froTU  them. 

In  regard  to  putting  up  cattle  and  feeding.  If  the  conclnsioni  I 
have  drawn  from  onr  experiments  are  Oi)rrect,  the  putting  of  tlieeunt 
weights  into  pens  would  not  answer  the  purpose.  I  might  have  k 
one  pen  500  pounds  of  very  small  animals,  and  in  another  5O0  powait 
of  animals  considerably  larger.  But  if  you  are  taking  the  larger  d« 
of  stock,  there  might  bo  1. 000  pounds  in  one  pen,  consisting  ofliw 
animals,  and  1,900  pounds  in  another,  consisting  of  one  animal.  Too 
eoald  not  compare  them  if  there  was  a  diffenmoe  in  Bf^,  aod  a  diffs- 
ence  in  condition.  The  matter  of  individual  pcculiaritv  of  animaisi' 
a  very  important  one.  I  found  where  I  had  two  or  three  animals  ini 
pen,  there  was  no  increase.  In  another  pen  adjoining,  where  tlien 
WHS  the  same  number  of  animals,  there  was  a  remarkable  increase.  1 
said,  "Why  is  this  V  I  weighed  the  animals  separately,  and  found  one 
animal  was  losing  and  another  gaining.  If  you  want  to  know  ik 
value  of  any  feeding  substance,  it  will  not  answer  to  take  the  averager 
of  the  animals.  The  amount  of  food  required  to  produce  a  given  in- 
crease is  what  we  want,  and  I  would  iiave  each  animal's  food  by  itselt 
8o  that  when  that  animal  made  no  return  at  all,  I  would  know  it  w» 
out  of  condition,  and  not  a  fit  Bubject  for  experiment,  and  throw  i' 
aside.  There  is  another  reason  why  I  would  put  animals  in  separaie 
pens.  They  do  much  better.  When  the  animal  gets  contented  in  the 
pen  in  which  he  is  placed,  with  noi:e  to  molest,  he  eats  his  food  quietlj 
and  lies  down.  Where  there  are  two  or  three  together,  perhaps  oDeis 
quarrelsome,  and  is  continually  disturbing  the  others  by  not  allowinc 
tliem  to  eat  or  to  lie  down.  It  is  with  animals  as  it  is  with  persom- 
One  is  restless,  and  another  is  inclined  to  be  quiet.  When  yon  have 
a  large  number  of  persons  together,  you  tind  it  exceedingly  difficultt* 
Iteep  the  room  al'vW.  U  w  so  -wl^-Vi  a.-Q.i.mal8.  One  animal  gets  nerrom 
and  keeps  tbe  others  couinaiii  aiii 
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Professor  Hamilton — I  would  like  to  make  one  remark.  I  took  it 
for  granted,  when  I  made  the  statement  in  regard  to  pntting  annmber 
of  pigs  in  the  same  pen,  that  the  same  care  would  be  exercised  as 
^hen  there  was  but  one  animal  in  the  pen. 

Professor  Prentiss— I  liave  had  enough  experience  and  seen  enough 
to  convince  me  that  the  difficulty  in  the  way  of  conducting  experiments 
is  even  greater  than  has  been  set  forth  by  the  remarks  this  afternoon. 
The  materials  and  the  forces  of  nature  are  so  varied,  and  life  is  every- 
where so  variable,  in  plants  and  in  animals,  that  we  cannot  tell  whether 
to  attribute  certain  conditions  to  the  plants  or  the  animals.  Dr.  Miles 
refers  to  what  he  calls  the  individual  peculiarities  of  animals.  Bo- 
tanists recognize  very  great  peculiarities  in  plants,  that  they  readily 
see  and  recognize  but  cannot  describe  ;  it  is  what  LinnsBus  has  termed 
^^physiological  peculiarities  of  plants,''  some  hidden  mystery  about 
them,  something  that  controls  them,  something  that  we  see,  but  do  not 
yet  understand  and  probably  never  will.  For  instance,  you  take  two 
seeds  of  an  apple,  apparently  alike,  and  plant  them.  One  develops 
into  a  tree,  which  bears  a  large,  excellent  fruit ;  a  tree  of  vigorous 
growth  and  handsome  appearance;  the  other  develops  into  a  small 
tree,  producing  a  fruit  of  little  or  no  value.  Perhaps  the  condition  of 
the  soil  and  climate  are  precisely  alike,  and  yet  these  differences  are 
developed  in^the  growth  of  the  different  seeds.  The  same  truth  ap- 
plies, only  perhaps  to  a  less  extent,  to  every  plant  that  the  farmer 
grows  in  a  field,  to^every  plant  of  grain  in  a  field  of  wheat  or  com. 
So  when  we  take  these  plants  and  subject  them  to  culture,  to  see  what 
method  is  most  valuable,  we  cannot  tell  whether  it  is  a  difference  in 
culture  that  is  productive  of  the  different  results,  so  much  as  indi- 
vidual differences  in  the  plants  themselves.  So  in  every  way  in  which 
we  look  at  these  experiments  difficulties  present  themselves.  I  would 
not  infer  that  all  experiments  are  of  no  value,  because  I  believe  they 
are  of  great  value ;  but  the  experience  of  a  single  year,  I  consider'to 
be  valueless.  The  .experiment  must  be  repeated  time  and  again  ;  and 
finally,  notwithstanding  the  difficulties  are  pointed  out,  I^believe  a  re- 
sult would  be  obtained  which,  to  a  certain  extent,  would  be  considered 
as  a  general  law.  The  proposition  which  has  been  made  in  reference 
to  having  the  different  agricultural  colleges  conduct  the  same  experi- 
ments, I  consider  to  be  in  the  highest  degree  valuable ;  because  the 
more  experiments  are  tried,  the  more  varying  the  conditions,  and  tak- 
ing them  year  after  year,  the  more  sure  would  be  the  results.  So  as  I 
look  upon  the  matter,  1  believe  that  the  value  of  experiments  \sl  iVosi 
country  bae  just  been  commenced,  or  ra\k^t  \)[i^  ^.^^tva^^^oX-^  ^^^» 


i^ould  prove  of  valne  arc  just  commencing,  and  the  step  we  are  abcc 
BO  take  I  consider  to  be  of  the  utmost  value  in  tins  dirocUon. 

Dr.  Deunera— Wo  liavejiist  listened  to  verv  able  remarke  in  r^«- 
Bnce  to  tlio  coiiduetiiig  of  these  esjierimentB,  and  I  wish  to  atld  ball 
few  words.  There  is  one  point  I  consider  to  he  of  very  great  irapw 
tance,  and  that  in  the  ditferent  agrioiiltiiral  colleges  uuitiiig  in  ihm 
etforts  in  this  direction,  to  demonstrate  and  to  iiud  out  what,  inflaencw 
soil  and  climate  in  different  localities  hove  upon  the  development 
of  onr  different  domestic  animiils,  and  oven  u])t)a  tlie  different  brwrfi 
of  domestic  animals.  It  is  well  known  that  in  one  part  of  the  coacin 
6ne  handBomc  horses  are  produced,  but  the  cattle  in  that  localirr 
amount  to  hut  little.  In  another  locality  they  raise  excellent  calik 
bnt  the  horses  are  Inferior,  hi  auother  they  raise  the  finest  kind  >•( 
sheep,  and  in  another  the  sheep  do  not  succeed  at  all.  We  may  kiii'» 
the  cause,  hut  not  thorouglily  enough ;  and  this  would  be  a  very  ^W 
ohject  for  the  nnited  efforts  of  these  agricultund  colleges.  Forin- 
stance,  if  you  ask  a  dozen  ditferent  men  what  is  the  beat  breed  ot  at 
tie,  you  will  receive  as  many  dili'ereut  answers.  Some  will  prefer  ow 
kind  and  some  another;  one  prefers  the  Devonshire,  another  the  Av^ 
flhire,  and  so  on;  all  are  liked  more  or  less.  It  would  be  of  great  »■ 
portance  to  explain  not  only  to  the  sgrieultural  student  what  are  th«e 
different  conditions  and  varieties,  hut  tu  the  agricviltiiral  pnlilic  wiiat 
makes  uue  hreed  thrive  so  much  better  in  one  locality  than  in  another. 
We  know  it  is  almost  iniposeible  to  raise  sheep  snccesBfuIly  in  low. 
wet  ground.  We  know  that  horses  thrive  better  in  a  high  and  drj 
country  than  in  a  low  and  wet  one,  although  they  may  get  a  great  deal 
mure  weight  in  the  latter.  But  there  are  many  points  which  might  be 
explained  by  proper  and  rational  esperinient. 

A  goi)d  deal  has  been  said  about  feeding  eaitle ;  and  I  want  tu  raeij- 
tion  one  simple  point,  established  by  empiricism.  It  has  been  found 
out  that  where  we  attempt  to  latten  animals,  when  kept  separate,  they 
never  thrive  as  well  as  when  two  or  more  are  kept  together.  It  seems 
that  two  animals,  or  three  or  Ibnr  kept  togetiier,  eat  better.  They  are 
somewhat  jealous  of  each  other,  and  each  afraid  the  other  will  get 
more  than  its  share,  it  seems;  and  they  eat  better,  and  consequently 
thrive  better  on  tliat  account. 

President  Denison  in  the  chair. 

Dr.  Gregory — The  committee  have  taken  it  for  granted,  I  suppose, 
that  all  the  agricultural  colleges  and  institutions,  or  institutions  ibst 
are  teaching  agrietilture,  are  cnndnctint!  experiments.  It  is  of  eoDrse 
understood  that  l\ie  at^v'niwWta.V  nuWe^jSift  -^iwi  w'^'MvxT.ed,^  not  for  tbe 
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purpose  of  experimenting*'  first  and  foremost,  but  for  the  purpose  ot 
teaching  agriculture,  or  the  branches  of  learning  relating  to  agriculture, 
and  it  has  not  been  uniformly  accepted  tliat  ^the  agricultural  colleges 
are  to  be  experiment  stations.    They  are  not  necessarily  experiment 
stations.    One  of  the  questions  for  us  to  settle  is,  how  far  they  can  be 
made  experiment  stations,  how  far  their  forces  and  iunds  can  be  diver- 
ted for  this  purpose  and  used  for  this  purpose.     In  Europe  the  agricul- 
tural experiment  stations  are  sometimes  connected  with  the  institutions, 
but  not  always.     If  I  am  rightly  informed,  there  are  some  thirty-three 
different  agricultural  experiment  stations  in  Europe,  under  the  charge 
of  some  agricultural  chemists,  besides  other  parties  assisting  them.  These 
experiment  stations,  some  of  them  at  least,  are  found  connected  with 
the  institutions.      Those  that  I  saw  myself  were  always  connected 
with  them,  because  I  did^not  turn  aside  to  visit  any  ofgthose  that  were 
not ;   but  many  of  them,  like  the  celebrated  experiment   station  of 
Lawes  and  Gilbert,  are  not  connected  with  any  of  the  institutions  of 
learning.    We  know  this,  that  the  country  is  demanding  of  the  institu- 
tions that  they  shall  conduct  experiments.     The  agricultural  public 
expects  us  to   conduct   experiments.      They  are  constantly    calling, 
through  the  agriculture  press,  at  agricultural  conventions  and'^other- 
-wise,  upon  these  colleges  to  help  them  to  settle  questions  relating  to 
agriculture.     Whatever  might  have  been  claimed  at  the  outset  to  be 
the  duty  of  these  colleges,  I  trust  we  shall  fulfill  a  public  demand  and 
duty  by  instituting  experimentation.     At  least  it  seems  to  be  the  judg- 
ment, I  think,  of  the  gentlemen  present  here,  and  all  I  have  kno^vn 
in  connection  with  the  agricultural  colleges,  that  experiments  shall  be 
prosecuted.     What  has  been  already  said  here  will  perhaps,  suflSciently, 
lead  us  to  infer  the  great  difficulty  attending  these  experiments.     But 
-we  have  been  told  long'ago  that  there  is  no  excellence  anywhere  with- 
out great  labor.     The  truth  does  not  lie  on  the  surface  always.     It 
hides  itself  in  the  depths.     It  is  to  be  sought  for  with  great  patience 
and  with  great  care,  and  great  study.    When  it  is  found  at  last,  be  it 
after  ever  so  long  a  search,  and  after  ever  so  great  expense,  it  will 
richly  reward  the  seeker.     Now  in  the  solution  of  the  problems  in 
agriculture,  the  discovery  of  laws  in  agriculture — for  I  suppose  that 
is  the  object  of  the  experiment,  and  not  merely  to  gratify  the  curio- 
sity of  the  experimenter,  not  iperely  to  get  at  some  half-way  results, 
like  weighing  a  thing  by  taking  it  first  in  one  hand  and  then  in  an- 
other, and  then  giving  a  guess — it  is  possible  to   determine,   some- 
where approximately  at  least,  what  are  the  facts,  and  ultimately  to 
reach  a  law. 


Wlmt  are  thci  Iaw3  and  foi-ces  which  enter  into  any  a^icaltDral  pi* 
duct,  animal  or  vcgL-tablei  What  if  ihey  are  many  mid  complicat«f 
Are  they  itiore  bo  than  the  ftTces  that  have  entered  into  the  otbtf 
Jesuits  and  dudnctioiis,  that  men  ultimately  have  reached,  nod  deta 
mined  the  lawB  uf?  We  should  remember  this  thing.  If  we  cau^ 
(Hie  single  element  reduced  to  its  I«w— if  we  can  in  one  single  OM 
discover  a  law  that  is'iixcd  aiid  invariable  and  has  the  lorce  of  a  law 
in  a  multiplieily  of  things — we  have  put,  as  it  were,  a  streak  of  son- 
fthine  into  it — we  have  got  one  lixcd  element  in  the  problem,  aJiJ 
everything  else  will  bo  readily  solved. 

As  far  as  Dr.  Miles'  experiments  which  he  siiggeals,  and  verj 
wisely  in  the  matter^of  feeding,  yon  can  take  simple  corn  in  its  vanoM 
fbrma,  and,  by  a  series  of  exporimeuta  carried  out,  yon  can  ultimatolT 
Brrive  at  something  like  a  law  in  regard  to  the  etfttcte  of  feeding  an 
»ninial  on  this  one  article  of  diet.  May  yuu  not  ultimately  reacli  i 
Isw  of  animal  feeding  and  growth  and  fattening,  which  you  will  catij 
elsewhore  i  The  multiplicity  of  fureea  that  entyr  into  these  expeiv 
menta,  to  ray  mind,  only  prove  thie ;  the  neceasity  of  combination  and 
co-operation.  Suppose,  for  iustsnce,  that  the  Agricultoral  College  in 
tiiis  State  would  try  certain  experiments  aa  carefully  as  we  can.  V( 
are  trying  them  under  a  careful  experimenter,  who  is  present,  andff* 
may  ultim;itfly  in  the  Cinirsi;  of  vfjirs  rwich  a  conclusion,  as  wo  iliiuL 
bumebody  iu  I'tsunsylvania  tries  the  same  set  of  esperitiients  and  he 
reat-hes  a  different  result,  revealing  to  us  wJiat  we  alone  should  not 
have  suspected  perhaps,  that  there  were  climatic  ditfereuees  or  eomfr 
thing  or  another  that  modified  the  result,  and  which  therefore  vitiated 
our  supposed  law,  and  compelled  ue  to  start  afresli  before  we  dared  lo 
publish  the  resulta  of  our  experi meats  to  the  world,  as  an  establisbed 
agricultural  law.  It  seems  to  me  the  argument  is  sound  in  the  matter 
of  the  proposed  co-operalion.  How  far  this  co-operation  can  go  will 
he  determined  by  the  nature  of  the  experiments.  We  shall  see  how 
far  we  are  under  difi'ereut  conditions,  such  as  will  compel  na  to  make 
allowances  lor  our  own  and  other  experiments.  To  me  it  is  a  very 
serious  practical  question,  and  I  suppose  it  is  to  the  gentlemen  con- 
nected with  these  institutions.  The  public  are  expecting  certain  tliiage 
of  U8,  and  demanding  certain  tilings  rightly  of  us.  They  ask  us  to 
do  perhiips  wliat  we  cannot.  They  ask  that  wc  shall  so  esperlTiicut  us 
to  discover  for  tiiem  how  they  may  cultivate  corn  to  the  best  advan- 
tage in  this  and  other^[States ;  or  how  to  feed  animals,  or  what  varie- 
ties of  corn  are  best  worth  cultivating.  They  ask  us  to  enter  upon  » 
set  of  experiments  lo  4elMm\^e"A.    ^iXi-^Y^Ra  'joi  in  Pennsylvania,  ot 
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in  "Wisconsin  or  Michigan,  go  and  work  isolated  and  alone,  and  the 
rest  of  ns  wait  nntil  yon  have  accomplished  yonr  experimentation  ; 
yon  reach  a  result  and  yon  publish  it  to  the  world,  and  the  first  prac- 
tical farmer  that  makes  a  trial  of  that  supposed  result  and  law,  dis- 
covers that  it  won't  hold  in  his  community,  and  at  once  throws  con- 
tempt upon  your  agricultural  science,  and  convicts  you,  as  he  says,  of 
not  knowing  what  you  are  about,  and  of  pretending  to  discover  some 
things  which  are  not  true.    If  instead  of  conducting  the  experiment  in 
isolated  schools,  and  not  helping  each  other  at  all,  we  are  prepared  to 
say  that  a  set  of  precisely  similar  experiments,  arranged  by  the  same 
man,  and  conducted  according  to  the  same  rules,  and  as  far  as  possible 
in  the  same  manner,  produces  such  and  such  results,  we  defend  our- 
selves against  unjust  criticisms  at  least,  and  put  ourselves  and  the  whole 
public  with  us  on  to  vantage  ground,  for  giving  new  investigations, 
if  no  more.     We  are  at  least  all  agreed  in  this  one  thing,  in  which 
Herbert  Spencer  says :  '*  Scientists  and  religionists  are  all  agreed  in  this, 
if  not  in  anything  else,  that  there  is  something  to  be  known,  there  is 
something  to  be  discovered  "    There  are  some  questions  to  be  asked, 
but  I  doubt  whether  you  are  prepared  to  state  distinctly  and  fully  just 
-what  the  questions  are  that  are  to  be  settled.     Strip  them  naked  and 
set  them  before  ns,  and  see  if  we  can  determine  precisely  what  is  to 
be  experimented  upon.     We  want  to  experiment  in  order  to  learn  how 
to  experiment,  and  to  know  what  road  we  want  to  travel. and  what  re- 
sults we  ought  to  aim  for.     What  we  want  ultimately  to  reach  is  a 
law — not  a  fact — but  law.    Ultimately  truth;    but  what  law,  what 
truth  ?  •  Who  will  tell  us?     Will  Dr.  Miles  ?    I  do  not  know  of  any 
body  better  prepared,  but  I  do  not  know  whether  he  can  tell  us  to-day. 

I  wanted  to  call  attention  to  a  practical  matter  before  us.  I  hope 
after  this  discussion  shall  have  proceeded  as  far  as  the  Convention  shall 
choose,  that  the  subject  matter  will  be  referred  to  a  committee,  with 
directions  to  report,  if  possible,  before  the  close  of  the  Convention, 
distinctly,  some  one,  two  or  three  experiments,  perhaps  one  or  more  in 
each  one  of  the  three  departments  which  Dr.  Miles  has  given  us,  which 
the  Convention  recommends  to  the  several  institutions  to  try ;  that  they 
may  begin  to  work  on  common  ground;  and  when  we  meet  another 
year,  we  shall  be  able  to  compare  notes,  and  then  have  reached  our 
real  point  of  starting. 

I  want  to  add  one  word  here,  if  I  am  not  already  trespassing  on  your 
time.     It  seems  to  me  we  cannot  too  much  insist  upon  the  utmost  care 
and  precision,  so  that  we  may  eliminate,  as  far  as  ijo^lVA^^  ^N«t^  «i3as» 
gle  source  of  error  from  these  experimenlB^  aivd  y^b^sSol  wyccL^x^rt 
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san  be  looked  upon  as  derived  from  the  causes  enspected  at  least. 
S^o thing  struck  rae  more  impreaeivelj  in  agricultural  experimenls  go- 
jig  on  at  the  Europeiin  fitationa  than  lliis:  ihe  great  nicety  and  cure 
ffitli  which  these  experiments  were  being  performed.  I  remember  al 
Uunich  I  eaw  some  plata,  lesa  than  those  recommended  here,  in  whicb 
not  only  the  seeds,  even  when  they  were  grass  seeds,  were  measnreii, 
bnt  they  were  carefully  weighed  and  counted,  and  at  the  head  of  everj 
plat  was  placed  tlie  number  of  seed.  The  professor  told  me  that  ever; 
resnlt  that  was  obtained  from  that  growth,  was  weighed,  root,  branch 
Uid  &iiit,  hoping  ultimately  to  reach  more  clear  and  distinct  results. 
Now,  we  all  know  that  science  never  began  to  make  advances  until  It 
called  mathemalies  to  its  aid.  AVheu  it  began  to  weigh  and  measure 
and  count  and  number,  then  science  began  to  make  progi-ess.  Science 
in  agriculture  can  make  progress  no  better  than  in  any  other  branch. 
unless  it  comes  down  to  measure  and  weigh  and  count,  and  applies 
mathematics  to  got  precise  results,  and  measures  and  weighs,  as  far  as 
possible,  all  the  forces  that  enter  into  it.  We  see  the  difficaltie?,  but 
we  cannot  help  ourselves.  We  diil  not  make  them.  We  are  to  en- 
counter them.  If  I  heard  to-day  for  the  first  time,  the  sentiments  of 
Dr.  Miles  and  Prof.  Hamilton  and  Prof.  Daniels,  I  shonld  abut  my 
eyes  almost  in  poi'fect  despair;  saying,  there  is  no  use,  tbt  tiiine  is  S" 
complicated.  But  when  I  remember  that  every  other  science  was  at 
the  beginning  just  as  mnch  of  a  riddle  as  this,  and  only  solved  by  long 
and  patient  study  ;  when  I  rememberthat,  I  still  hope  there  is  something 
to  be  learned  in  agriculture  by  the  same  patience  and  the  same  processes. 
Prof.  Swallow — I  think  you  will  Hnd  there  will  be  some  difficulty  in 
extending  the  experiments  to  all  the  colleges  in  the  country — some  of 
them,  at  least.  As  a  general  principle,  when  we  are  experimenting  to 
discover  new  laws,  we  shouldn't  override  the  laws  that  are  well  known 
and  already  discovered.  I  was  reminded  of  this  by  some  remarks 
made  about  putting  animals  in  separate  pens.  I  suppose  there  is  no 
law  so  well  established  as  this:  that  solitary  confinement  with  many 
animals  is  very  deleterious.  It  is  as  much  so  with  animals  as  with 
men.  I  suppose  if  the  giant  in  the  old  story  had  tried  to  fatten  his 
men  in  solitary  confinement,  he  might  not  have  succeeded  so  well.  I 
remember  separating  two  horses  that  had  been  together  a  long  time, 
and  continuing  one  on  the  same  feed;  but  he  fell  oiTall  the  time  until 
his  mate  returned,  I  do  not  know  how  you  will  feed  them  bo  as  to  ^^t 
accurate  results.  Sometimes,  if  you  put  animals  together  who  do  not 
agree,  as  will  often  be  ibe  caa^, xWte, -«\ll  he  little  parties  of  tliem  tbat 
will  naturally  rau  togfti\\fev.    \t  -3'i'ft.  csivi^L  ij^w,  -ittfiws,  -s^^s^jsst.vssgtlia' 
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and  feed  them,  that  would  be  better  than  if  they  were  mixed  with 
those  for  whom  they  have  no  aflSnity,  as  you  may  say.  It  would  be 
diflScult  to  manage  this  matter;  I  would  rather  regard  the  social  prin- 
ciples, for  we  know  it  is  a  general  law,  than  to  disregard  it. 

I  want  to  call  attention  to  one  thing — the  question  as  to  experiments 
in  feeding.  Experiments  made  in  Maine  and  in  Louisiana  are  almost 
worthless  unless  you  take  com  from  Maine  to  Louisiana,  and  from 
Louisiana  to  Maine,  so  as  to  feed  thom  on  the  same  com ;  for  the  corn 
in  Maine  is  worth  much  more  a  pound  than  that  raised  in  the  south. 
They  cannot  raise  the  com  we  do,  and  we  cannot  raise  theirs ;  and  the 
comparison  of  experiments  made  in  such  localities  would  be  of  little 
value,  although  not  so  much  as  those  in  Europe.  They  are  almost 
valueless  to  us.  What  we  want,  and  what  our  colleges  want  to  do,  is 
to  each  investigate  the  principles  applicable  to  its  own  locality.  You 
may  prove,  for  instance,  in  Michigan  that  in  your  sandy  soil  a  certain 
kind  of  manure  is  the  best  for  corn  and  wheat,  and  we  try  it  off  in 
Missouri,  and  it  would  b©  a  failure.  We  know  it  beforehand.  We 
place  your  barn-yard  manure,  on  the  ground  for  wheat,  and  it  will  in- 
jure it,  but  on  the  sandy  soil  in  Michigan  it  will  be  of  great  value,  but 
on  some  other  soils  animal  manure  will  lessen  the  crop  rather  than  in- 
crease it.  There  are  certain  things  which  you  know,  and  that  we  don't 
know.  It  seems  to  me  that  we  can  do  more  by  having  a  certain  class 
of  colleges,  whose  relations  are  very  near  to  each  other  as  to  soil,  take 
np  one  series  of  experiments  ;  and  another  class  of  colleges,  having 
another  kind  of  soil  and  climate  from  those  already  related,  take  an- 
other class  of  experiments.  That  is,  have  each  take  up  a  certain  class 
of  experiments  which  would  come  within  the  range  of  its  climate,  soil 
and  stock.  I  do  not  see,  especially  in  the  feeding  of  animals,  that  any 
experiments  in  Maine  would  be  of  much  value  to  us  in  Missouri,  the 
climate  is  so  different.  I  do  not  see,  'on  the  other  hand,  that  their 
feeding  hay  would  benefit  us  much.  We  raise  timothy  and  red  clover 
as  they  do,  but  it  is  a  different  thing  from  theirs — as  much  as  the 
corn  is. 

In  regard  to  raising  corn,  for  instance.  Ton  may  try  'experiments 
with  corn  in  Maine,  and  we  tryjthe  same  experiment  in  Missouri.  The 
experiments  are  made  with  different  varieties  of  com,  and  we  could 
scarcely  compare  them.  They  may  raise  less  pounds,  and  yet  more 
nourishment  than  we  would.  One  kind  of  corn  needs  a  little  different 
nourishment  from  another. 

I  simply  want  to  call  attention  to  this  point,^^*!^'^  wsi^.^'^i^Vosa  ^^ 
are  goiDg  to  eatabliBb  a  series  of  experimeula  XJaxow^o^i^.  *^^  ^sktosj^x- 
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It  any  point  which  has  been  spoken  of,  so  as  to  make  the  ooi 

e  valuable  aa  it  would  be  if  tbcy  established,  as  I  eaid  before,  ai 
f  experimeniB  witb  a  few  colleges  whose  conditions  are  aboot  tlit 
ame.  Anutlior  thing,  if  jon  are  going  to  conduct  a  fow  expcriiiient* 
>j  all  the  collfges,  you  and  I  will  be  dead  before  we  know  much  abool 
he  reaultB.  People  are  in  a  hurry  in  these  days,  and  if  we  can  il'ii 
ittie  something  to  aid  those  around  us  in  such  particular  states,  as  »■ 
cill  have  to  do  to  avoid  "'going  up  the  spoilt,"  that  will  be  the  mncii 
)etter  way.  Tliey  are  not  going  to  wait  for  ns  a  great  while-  FeojJ* 
ire  too  inucli  in  a  hurry,  and  if  the  agrieuttural  colleges  do  not  Om 
onielhing  soon,  I  think  iliey  will  ask  in  vain  for  much  assistances 
yntpathy.  I  think  that  would  be  the  result.  I  believe  I  am  not  mi*- 
aken  that  the  idea  in  regard  to  wJiether  we  are  compelled  to  have  ex- 
toriments  is  not  correct.  I  tJiink  the  law  contemplates  experiuienif 
.B  imperative  on  the  subject.  I  will  not  be  positive,  but  I  know  Clii^ 
hat  in  our  reports  we  are  required  by  law  to  give  the  results  of  ei- 
jerimente. 

Prof.  Daniels — I  concur  in  the  remarks  made,  as  to  the  difficulty  of 
x|ierimente,  and  I  believe  it  is  true,  as  Tiaa  been  said,  that  nearly  all 
he  experiments  that  have  been  made  are  useless  as  such,  that  ia,  use- 
.iss  as  giving  ub  any  general  Inw,  or  any  data  from  which  we  can  draw 
any  conclusions.  But  they  have  been  of  use  in  tliis,  that  they  have 
taught  ns  where  we  rnnst  begin.  There  is  another  tiling  that  I  think 
is  true— Jurneutably  true— that  the  very  men  from  whom  we  must  look 
for  opposition,  and  who  will  be  continually  against  us,  are  preciselv 
those  men  for  whom  we  are  laboring.  They  are  looking  for  some  im- 
mediate results.  They  expect,  as  I  heard  a  farmer  say,  the  kind  of 
education  from  the  agricultural  colleges,  which  will  enable  a  man  to 
take  up  a  liaudfnl  of  soil  and  feel  of  it,  and  tell  you  all  it  is  composed 
of  That  is  the  kind  of  knowledge  they  are  looking  for,  and  those  are 
the  men  from  whom  we  are  going  to  get  opposition^ — -the  men  for  whom 
we  are  laboring.  I  do  not  believe  that  any  man  who  has  not  been 
personally  conntcted  with  careful  and  accurate  experiments,  has  any- 
tliing  like  an  adequate  idea  of  the  difficulty  there  is  in  connection 
with  carrying  on  experiments.  It  grows  upon  me  every  year  as  I  am 
connected  with  it,  I  have  lost  faitii  in  the  results  I  have  obtained 
every  year,  because  I  see  how  slight  variations  affect  the  experiment. 
So  I  have  not  a  great  deal  of  faith  in  the  experiments  that  have  been 
performed,  I  do  not  care  by  whom,  or  where.  But  I  know  we  are  get- 
ting nearer  and  nearer  to  what  will  be  true,  and  wiiat  we  shall  lind  to 
be  true,  and  the  on\y  Nia^   lo  ?,ft\.  a\.\t  \«.\>-3  ->j*<v«ch-. ^•as.'isat  work,  and 
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althon^h  we  get  opposition  from  the  farmers^  as  I  know  we  Bhall,  yet 

we  can  only  work  on  earnestly  and  faithfully,  and  good  will  certainly 

result. 

In  regard  to  the  remarks  of  Prof.  Swallow,  with  reference  to  a  series 

of  experiments  being  prepared  for  one  section  of  the  country,  I  think 
I  see  the  fallacy  of  his  reasoning.  Let  us  take  the  example  of  the 
corn  culture  in  Maine  and  Louisiana.  The  experiment  that  is  being 
conducted  in  Maine  may  not  discover  a  law  which  will  apply  to  Lou- 
isiana, but  if  we  conduct  the  experiment  in  a  certain  way,  and  we  find 
that  certain  results,  if  we  carry  on  the  experiment  with  any  other  va- 
riety of  corn  in  Louisiana,  follow  relatively,  it  only  follows  that  the 
law  we  have  been  trying  to  learn  is  a  general  law,  and  it  applies  not 
only  to  Maine,  but  to  Louisiana  as  well.  It  seems  to  me  this  shows 
at  once  how  importarlt  it  is  that  these  experiments  should  be  carried 
on  generally  over  the  country — over  a  greater  area,  in  order  to  get 
Bome  data  from  which  we  can  generalize  —not  laws  that  are  local  but 
general  laws  which  agriculture  may  look  to  as  settled  and  definite 
laws. 

Professor  Hilgard — I  agree  with  the  gentleman  in  this :  that  the 
more  we  employ  experiments,  the  more  apt  we  are  to  come  to  general 
laws  instead  of  local  experiences.  The  matter  of  experimenting  has 
been  "run  into  the  ground."  Experiments  made  by  private mdividuals 
have  been  reported  as  general  laws,  or  illustrating  general  laws,  with- 
out any  basis  for  the  assumption.  It  is  that  which  makes  a  great  por- 
tion of  the  agricultural  journals  worthless,  and  a  stumbling  block  to 
one  who  is  trying  to  learn  the  truth.  Each  man  tries  to  put  forward 
his  own  experiences  as  the  proper  course  to  follow  in  all  cases. 

There  is  one  point  I  would  wish  to  call  attention  to,  as  demonstra- 
ting the  importance  of  not  relying  entirely  on  the  experiments  made  in 
the  old  country,  for  the  reason,  the  soils  have  been  cultivated  a  long 
time,  and  a  great  variety  of  manure  is  used  on  them,  and  their  history 
is  not  known.  It  has  been  stated  by  one  experimenter  that  it  was  im- 
possible for  them  to  obtain  the  average  condition  of  the  soils.  In  this 
country  we  are  more  favorably  situated,  and  we  have  succeeded  in 
separating  our  soils  into  certain  classes,  readily  recognizable.  For 
these  soils  we  can  establish  certain  rules,  which,  so  far  as  I  am  aware, 
hold  good.  The  use  of  fertilizers  has  not  been  very  extensive  in  this 
country.  In  Europe,  the  use  of  bonet»,  ground,  has  been  practiced  for 
a  considerable  length  of  time.  We  all  know  that  it  takes  a  very  long 
time  to  disintegrate  bones.  The  way  it  is  ground  is  of  such  a  clvax^s^ 
ter  that  it  takes  35  or  30  years  to  disintegrale  \\.  aW..    ^\i«vi  V^  ^^^sx^a^ 
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to  the  nse  of  mineral  phosphates,  such  ob  have  been  osed  lavieliVr  ii 
Europe,  there^iB  no  telling  when  the  supply  will  become  eshaostedii 
the  soil.  In  the  Boila  of  the  prairies  it  is  comparatively  easy  to  ^i 
Boil  of  unifonn  character,  but  I  do  not  think  the  experitnentt  a 
Ewrope  are  applicable  to  thie  country.  In  Miasissippi,  we  are  able  w 
elaas  our  soils ,uiider  comparatively  lew  heads,  owing  in  a  preul  mt* 
nri;,  to  the  general  geological  formation.  It  is  the  same  in  Indiana, « 
far  as 'I  have  seen,  but  in  many  seclione  the  disintegration  of  tLe  rocb 
influences  the  native  soils,  anrl  causes  the  ditFereiice,  which  cannoi  \t 
taken  into  account.  I  believe  it  is  impossible  to  establish  anjlhiii! 
more  than  local  laws.  Great  care  should  be  exercieed  in  the  selectioi 
of  the  location  of  the  expenments,  and  especially  land  that  baa  hea 
subject  to  long  cultivation  should  not  be  selected  for  experiments,  for il 
introduces  an  element  which  it  is  impossible  to  appreciate, 

I  confess  I  cannot  agree  with  the  strict  separation  that  has  W 
suggested  between  experiments  of  a  practical  nature  aod  those  »fi 
Bcientific  nature.  One  gentleman  suggests  we  should  come  aa  woa* 
possible  to  the  point,  and  do  something  which  will  tend  to  check  tlw 
opposition  we  are  apt  to  receive.  I  believe,  with  Professor  DanieU 
that  wfl  must  face  the  music,  and  stand  up  and  say  we  are  not  abltti 
give  general  rules  that  will  hold  good  for  all  parts.  Thp,  practical  ui".. 
so  called,  are  really  tlie  nioet  impractical  mou  iu  the  long  run.  Wt 
muat  educate  the  people,  show  theni  the  difficullies  in  the  wav  of  iro 
mediate  results,  and  the  good  we  hope  to  accomplish  bj-  patient  a»d 
continued  effort,  It  takes  time  to  do  all  this.  An  experiment  of  ki 
years  is  not  a  long  experiment,  and  yet  how  frequently  has  it  hapj.*eB(!i 
that,  the  eleventh  year,  that  which  seemed  to  be  certain  and  fixed  li« 
failed.  The  Lois  Weeden  system,  which  has  been  so  much  praised  fo( 
a  dozen  years,  baa  finally  failed,  where  it  had  been  continued  fora  lonj 
time, 

I  am  pleased  with  the  views  of  Professor  Hatnilton.  I  think  avw 
ages  both  in  practice  at  one  and  the  same  time,  and  of  a  great  nnmba 
of  things,  is  the  only  mode  by  which  we  can  secure  really  practical  re- 
sults. But  this  opposition,  I  think,  we  must  leave  out  ot  consideration' 
and  if  we  wish  to  do  good,  we  must  face  it  bravely.  This  opp'->sitiM 
I  have  encounlered  perhaps  in  as  a  great  a  degree  as  any  gcntlemu 
present.  Before  the  war  I  investigated  the  soil  of  Miasissippi,  to  lean 
from  what  formation  it  was  derived.  The  question  that  arose  wherevCT 
I  went,  from  practical  men.  was,  "  Do  you  pretend  you  can  raise  nur* 
than  I  can,  orknovj  bcW«T  \\c)S!  1.11  manage  a  plantation  V     1  do  not 

nk  we  ougb.t  10  toant  V\\e&« '5«w^«''"i»-  '^*"«"^Viss'*.\Ri^;i^them. 
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ad  might  as  well  make  up  onr  mind  to  it.  Let  ns  go  forward  in  the 
ne  mode  of  inductive  experimentation  ;  that  is  the  only  seenritj  for 
le  colleges.  I  think  the  difficulties  can  be  oyercome  by  experimenta. 
on  ;  but  do  not  let  us  have  any  putting  forth  of  general  principles, 
r  what  may  be  from  local  experiences.  I  will  not  detain  the  Convene 
on  any  longer,  but  I  am  confident  we  must  not  look  to  anything  like 
compromise  with  those  who  would  pnsh  us  on  to  declarations  as 
rinciples  of  things  which  we  have  not  sufficiently  tested. 

Dr.  Miles — As  there  is  no  one  else  to  occupy  the  time,  I  would  like 
>  say  a  word  or  two  more.  The  separation  ot*  animals  in  feeding  ex- 
eriments  has  been  objected  to  on  what  seems  to  me  to  be  purely 
leoretical  grounds.  It  is  easy  to  make  an  assumption,  and  from  that 
3ason  to  erroneous  conclasions.  We  are  all  aware  that  solitary  con- 
nement  is  not  profitable,  yet  from  that  fact  it  would  hardly  be  safe  to 
eason  that  we  could  not  separate  animals  for  experimentation.  The 
[iiestion  really  is,  how  have  we  found  it  in  our  experience  in  the 
reatment  of  animals. 

The  facts  are  simply  these,  so  far  as  my  experience  goes :  that  the 
nimals  in  a  pen  by  themselves  are  a  great  deal  more  quiet,  and  they 
hrive  better,  and  do  better  every  way,  than  where  there  are  a  number 
f  them  together.  Take  the  case  that  Professor  Swallow  suggests,  of 
.nimals  that  have  been  associated  together  for  a  long  time,  and  then 
eparated.  Take  a  span  of  horses  that  have  been  together  all  their 
[▼es,  and  then  separate  them  in  the  expectation  of  getting  a  good  re- 
ult  in  feeding  them,  and  you  will  be  very  mnch  disappointed.  I  have 
ried  that — placing  a  number  of  animals  together,  and  then  separating 
hem  after  they  got  acquainted  with  one  another — and  when  they  were 
eparated  they  fell  away  at  once,  notwithstanding  there  was  an  increase 
D  their  feed.  In  selecting  animals  for  experiments,  it  would  be  de- 
irable  to  get  those  that  have  not  these  strong  attachments.  If  there 
vas  two  or  three  together,  it  would  not  be  well  to  separate  them  at 
»nce,  and  commence  experimenting,  but  they  might  be  first  separated 
or  a  sufficient  time  to  form  new  habits.  We  keep  a  large  number  in 
>en8  by  themselves  and  they  do  not  come  in  contact  with  other  ani- 
aals  except  occasionally,  yet  they  seem  to  be  as  contented  as  those 
irhere  there  are  two  or  three  or  more  in  the  same  pen.  Calves  that  we 
:eep  in  box  stalls,  are  better  contented  than  those  where  there  are  two 
►r  three  together ;  so  that  really  this  is  not  a  question  of  theory,  but 
8  to  be  determined  practically  how  we  can  best  promote  the  growth  of 
mimals. 


In  regard  to  division  of  labor  in  experiments,  it  Beemn  to  me  thil 
AiQ  argument  is  carried  a  liltlo  too  far.  We  know  it  is  dusirable  «l  be 
sreeent  time  to  make  a  division  of  labor.  It  is  impossible  for  onemtii 
M  master  tlie  enlire  range  of  sciences,  and  become  an  adept  in  each, 
Breat  discoveriii^B  have  been  made  by  certain  men  conBninv  tlieir  si- 
tantion  to  certnin  objects,  and  working  tliem  oat.  It  is  desirable,  of 
3onrBe,  to  repeat  esperimonts.  Imt  the  mere  fact  of  repetition  does  mx 
inenre  accuracy.  If  yonr  experiments  are  defective,  you  may  repot 
them  through  all  time  and  never  get  a  satisfactory  result.  That  is  titt 
point  that  should  be  kept  in  mind:  repetition  is  abeohitely  neceaaiit 
in  experiments,  but  is  not  t!ie  only  element.  Accuracy  is  of  the  fii« 
importance,  and  then  the  repetition  of  an  accnrate  experiment  is  essw 
tial.  That  is.  when  developing  a  law  or  principle  fnin  an  experimen; 
we  must  do  it  with  all  the  precautions  that  can  be  used,  Thepri'groi 
of  science  has  not  been  on  account  of  the  multiplication  of  obeern- 
lions,  but  the  increased  accuracy  of  them,  and  the  einpinyment  of 
more  perfect  means  of  observation.  Our  senses  become  more  acutt, 
taid  we  are  able  to  detectslight  changes;  then  tlie  repetition  of  a  nSa 
3bser?ation  has  given  us  woadeifal  progress  in  science.  I  would  teA 
\L  division  of  labor  and  thfi  benefits  of  co-operation  at  the  same  Utet. 
In  tliis  divitiion  of  labor,  I  insist  in  tlie  first  phicc-,  on  the  iiiiportaij"! 
of  confining  our  invesli_\';itiond  to  a  sinL-de  puint.  AVu  should  not  ir; 
to  mix  science  and  art ;  we  should  not  grow  a  crop  of  wheat  and  then 
send  a  chemist  to  examine  the  soil,  and  draw  a  conclusion  as  to  tli« 
manner  in  which  the  plant  has  grown.  We  have  had  too  much  of  snch 
science  and  investigaljon.  How  has  progress  been  made  by  the  seien- 
tilic  men,  and  what  are  the  scientific  experiments  to  'which  I  refer! 
the  chemist  and  physiologist  have  wanted  to  know  what  particalii 
elements  were  taken  up  from  the  soil  by  the  plant,  and  in  what  pariio- 
ular  form,  lluw  does  he  go  at  ill  Ue  takes  distilled  water  and  puts  in 
certain  definite  subgtaneee,  he  shows  what  they  are,  and  then  grows 
his  plants  in  that;  he  has  certain  accurate  conditions  in  Lis  ex[<cn- 
ments.  The  scientific  man  must  control  all  of  the  experiments  in  his 
investigation  ;  ijo  must  control  all  of  the  conditions  of  the  experiment 
in  his  investigalion,  or  he  will  not  be  successful  as  a  scientific  man. 
It  will  not  answer  for  him  to  have  control  of  two  or  three  condiiiuu*, 
and  tlien  guess  at  the  rest.  Here  is  the  diffmenee  between  invtstip- 
tion  in  science  and  art.  In  the  investigation  in  art  we  cannot  possibly 
contiol  the  Conditions;  we  will  control  what  we  can,  and  then  must 
Compare  observaUons  ?ot  a.  Voi\«  iWti,,  to  ^et  at  the  probable  elemeoti 
of  error.     "Where   we   &tft   4'£8."«\vi%  i«iii>iKC\<i\i'».  ■**  \k.  Ss^ -ssg^iML  of ' 
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experiments,  we  must  make  allowances  for  the  elements  of  error  which 
underlie  all  oar  experiments.  The  distinction  between  the  two  lines 
of  inquiry  is  very  distinct.  In  art  we  want  to  get  at  certain  rules  of 
practice.  An  experiment  that  would  be  satisfactory  so  far  as  that  is 
concerned,  would  amount  to  nothing  so  far  as  increasing  our  scientific 
knowledge  is  concerned.  Scientific  investigation  must  be  made  with 
more  care ;  one  great  reason  why  such  a  change  has  taken  place  in  our 
agricultural  chemistry,  has  arisen  from  the  fact  that  former  experi- 
ments  in  chemistry  did  not  control  all  the  conditions  ;  t  hey  had  not 
apparatus  sufficiently  delicate  to  detect  all  the  slight  ch  mges  which 
took  place.  Just  as  long  as  we  work  in  this  direction  we  are  going  to 
meet  with  disappointment. 

In  regard  to  the  quality  of  corn  in  Maine  and  St.  Louis,  I  do  not 
know  there  is  such  a  difference  in  the  feeding  quality  of  this  com.     I 
am  not  aware  that  the  matter  has  been  tested  experimentally.     I  am 
aware  there  is  a  difference  under  certain  circumstances ;    an  analysis 
will  show  a  difference  in  the  quality,  but  it  does  not  follow  there  is  a 
difference  in  the  feeding  quality  of  the  grain.     We  have  been  running 
along  for  a  number  of  years  with  the  theory  that  the  composition  of 
the  grain  was  an  index  of  its  nutritive  value.     ISo  one  now  will  pre- 
tend to  advance  that  doctrine  who  has  examined  the  latest  researches 
in  physiology  and  chemistry.     But,  admitting  there  is  a  difference  in 
the  corn  of  Maine  and  St.  Louis,  what  we  want  to  get  at  is  this :  the 
result  of  feeding  in  Louisiana  or  Missouri  under  the  same  conditions 
precisely,  and  the  same  care  taken  to  secure  accuracy.     If  the  com 
from  Maine  was  taken  to  St.  Louis,  there  would  be  a  difference.  There 
ie  an  element  of  error  underlying  that  we  cannot  get  at.    We  may  not 
reach  it  in  our  life  time,  but  we  must  determine  it  before  we  can  get  at 
principles  that  are  safe  for  us  to  follow  in  practice.     If  experiments 
mnst  agree  exactly  in  order  to  be  of  value,  we  may  as  well  stop  exper- 
imenting, for  you  will  never  get  any  two  experiments  to  agree  pre- 
cisely, because  you  cannot  control  all  the  conditions.     But  we  can  get 
at  the  general  principle,  after  eliminating  the  error.     For  instance,  I 
^sh  to  know  what  the  effect  or  value  of  a  certain  commercial  fertili- 
zer is.     Should  I  apply  it  to  one  plat !     I  should  have  to  examine  a 
large  number  of  unmanured  plats  and  find  their  variation,  and  then  I 
may  compare  the  unmanured  with  the  manured  plats.     But  in  order 
to  get  at  the  value,  I  must  deduct  the  variation  of  the  unmanured  plats. 
We  can  only  make  approximations  toward  accuracy,  make  theexi^erl- 
ment  as  we  will.     If  we  have  the  experimeula  iTv^di  wa^^x  "Ocl^  %»ja^^ 
conditions  in  different  Jocalities,  we  have  tiie  m^wi^  oi  ^Qra\.^«t\s^ 
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them.  I  hftvc  been  for  ^ears  collecting  ditFerent  experiment*  for  Hn 
purpose  of  coiiipnriiig,  in  order  to  get  some  nnderlying  principle,  ami 

my  difficulty  ie  hero :  Each  one  is  tried  in  just  &  little  different  mw- 
iier  from  the  other,  and  there  is  no  chance  to  compare  them.  I  a!- 
tempted  a  comparison  of  Lawea  and  Gilbert's  in  feeding  experiniecti 
with  my  own.  He  took  pigs  nearly  grown  up  and  fed  them  for  eighl 
weeka ;  we  took  young  pigs  bnt  an  honr  old  and  raised  them,  fir* 
feeding  tbem  milk  and  tli«n  corn  meal.  We  got  better  results  so  ht 
ae  the  feed  was  concerned.  When  we  took  corn  meal  we  did  not  Oj 
all  the  different  kinds,  bat  confined  our  attention  to  milk  and  con 
meal.  When  I  came  to  compare  the  results,  they  differed  iQalerialljr; 
yet,  notwithstanding  Iiis  experiments  were  tried  in  England  and  oon 
here,  and  he  had  corn  meal  that  was  imported,  I  found  a  very  marW 
Agreement.  They  differed,  and  yet  they  agreed  in  principle.  Tb«J 
ftgreed  in  tliis :  that  the  animals  consumed  more  in  proportion  to  their 
weight  in  the  earlier  stages  of  the  experiment,  and  gave  a  greater  tv 
turn  for  the  food  consumed,  than  alterwards.  They  are  experimeno 
wide  apart,  and  each  taken  by  itself  wonld  be,  perhaps,  of  little  vtlat, 
but  together  they  corroborate  one  another. 

There  are  many  pointe  I  would  like  to  bring  np.  It  will  not  ansve 
to  experiment  for  the  sake  of  our  bread  and  butter.  We  must  g"  wn; 
as  earnest  scii-nlitic  men  seeking  to  devclope  the  truth,  and  let  it  iiistc 
no  difl'ei'ence  whii  is  pleased  or  displeaBed  with  tiie  result.  We  mii6l 
get  at  it  in  this  spirit,  regardless  of  outside  clamor.  I  know  tli»i 
IJtrmers  demand  of  the  agricultural  colleges  impossibiliticj^;  I  knt'i 
they  are  expecting  immediate  results.  A  person  said  to  me  two  je*r* 
ago,  "  I  do  not  think  much  of  your  agricultural  colleges."  I  said,  "l 
am  not  surprised."  He  said  "  Why  ? "  1  said,  "  Because  you  are  «■ 
pecting  Something  impossible  from  it.  You  think  we  claim  we  cu 
take  a  green  boy  out  of  the  city,  knowing  nothing  abont  it,  and  gi" 
him  a  little  agricultural  chemistry  and  physiology,  and  then  tnrn  iiiir, 
out  qualified  to  instruct  old  farmers."  He  said  that  was  about  it.  I 
told  him  we  believed  and  claimed  nothing  of  the  kind.  Agricultow 
must  be  studied,  and  our  rules  must  be  based  upon  experience. 

Prof.  Swallow — I  wish  to  say  one  word.  I  seom  to  be  unfortnnalfc 
The  poin.t  I  wish  to  make  is  this — I  may  be  wrong,  hut  I  wish  to  sbo* 
that  twenty  experiments  with  twenty  elements  of  error  in  them  are  a*^ 
BO  good  as  two  with  no  elements  of  error.  That  is  the  idea.  We  ha" 
forty  colleges  in  this  country  making  the  same  experiments,  and  i" 
one-half  of  them  tVete  \ft  an  ^few>fti^V  ol  wi^i-y  -wluth  we  know  roust  N 
■""'pe,  and   the  reauU  vjSVl  ■ftCiV^ie  s.o  N^\\siv^'6«iSi.X'fe^(iv 
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were  making  the  experiments  without  this  element  of  error.    No  man 
would  accept  it  as  conclusive.    You  may  as  well  say  you  oould  feed 
one  animal  on  wheat  and  one  on  corn,  and  the  results  would  be  the 
same.     I  want  to  get  at  results  as  soon  as  possible,  and  as  men  em- 
ployed by  the  State,  we  are  bound  to  do  this.     My  idea  was,  we  could 
get  at  some  results  more  rapidly  by  having  a  suflBcient  number  of  col- 
leges take  up  a  certain  class  of  experiments  in  which  they  could  ex- 
periment without  any  necessary  element  of  error,  that  we  know  of.    I 
say  you  wonld  get  no  more  accurate  results  by  having  other  colleges 
perform  the  same  experiments.    There  is  a  popular  idea  that  we  must 
do  something  for  the  public,  and  I  think  we  can  do  a  great  deal.     I 
have  been  accustomed  to  say,  for  a  great  many  years,  there  is  some- 
thing for  agricultural  colleges  to  teach  even  now.     There  is  a  vast 
amount  of  knowledge  that  our  farmers  do  not  possess,  and  which  many 
of  our  men  do  know,  and  which  the  colleges  ought  to  be  prepared  to 
give  at  once.     I  would  not  be  misunderstood  in  this.    I  am  for  going 
ahead  and  finding  out  something  else,  while  we  are  doing  this.     I  sup- 
pose this  is  a  meeting— a  consultation  as  to  how  we  may  best  do  that 
Although  Prof.  Miles  thinks  my  ideas  about  the  social  qualities  in  ani- 
mals is  a  theory,  yet  the  world  of  naturalists  have  been  laboring  under 
that  theory  for  these  many  years.     I  suppose  by  calling  it  a  theory  is 
meant  that  it  is  not  a  matter  established  in  science.  ^  I  do  not  know 
why  it  should  rather  be  called  a  theory  than  a  fact.    My  reason  for 
making  that  remark  was  simply  this,  I  wished  to  avoid  in  the  experi- 
ments any  element  of  error.    The  gentleman  has  told  us  how  he  pro- 
vided against  that  element.     He  took  the  animals  young  and  taught 
them  to  restrain  their  social  qualities,  the  same  as  they  do  the  monks 
and  hermits.    When  they  want  to  make  a  man  a  priest,  they  separate 
him  from  the  women  and  keep  him  alone.    It  is  doing  what  I  saw  he 
ought  to  do;  be  cautious  about  admitting  elements  of  error  into  the 
experiments.     I  hope  we  shall  come  to  some  results  which  will  be  of 
great  benefit  to  us  as  a  whole.     I  came  here  because  we  are  just  trying 
to  begin.     I  expect  to  be  benefited  more  than  the  rest  of  you.     Some 
of  you  have  been  at  the  work  many  years,  and  I  will  be  able  to  learn 
by  your  experience,  and  in  that  way  I  expect  to  carry  away  more  than 
I  brought.     Some  of  you,  I  hope,  will  carry  as  much. 

The  Chairman — The  question  has  been  raised,  and  is  fundamental, 
whether  these  institutions  are  bound  to  experiment  at  all.    The  only 
reference  in  the  law  of  Congress  is  in  regard  to  the  Annual  Report. 
It  defines  in  section  4  tbat  the  main  object  shall  be  V^  \ft%sicL  ^^^o^ 
branches  of  science  as  are  related  to  agricu\l\xYe  widi  Vyxftxaft^^xs^si 


Under  Bection  i,  article  8,  it  provides  that  an  annual  report  shall  b» 
made,  recording  the  progress  of  each  college  with  regard  to  improre- 
mcnte  and  experimeate  made,  with  their  cost  and  results,  eeeming  u 
ini[>lyi  bat  not  necessarily,  that  they  are  to  make  experiments. 

Dr.  Dotniers — Several  remarks  have  been  made  in  reference  to  liit 
feeding  of  corn  raised  in  Maine  and  Loaisiaaa  and  the  diffurenra  in 
tlie  grain.  I  admit  there  is  a  diD'erence,  but  that  is  not  the  only  thing 
thiit  causes  a  difference  in  the  results.  Tliere  is  a  great  difierenoe  it 
the  climate  of  the  two  places,  and  that  afYecta  the  physiological  coixii- 
tion  of  the  animal.  The  dampness  or  the  dryness  of  the  climate,  tbt 
temperature,  and  pei-hapa  a  great  many  other  things,  have  to  be  con- 
sidered in  making  the  experiment. 

Dr.  Miles — I  will  make  but  a  single  remark.  Prof.  Swallow  and 
myself  are  agreed  that  v?e  are  ansions  to  get  at  the  result  as  soon  a 
possible.  We  only  differ  slightly  as  to  the  way.  One  ol>ject  I  had  in 
proposing  the  method  of  conducting  the  experiments  was,  that  it  tohIJ 
save  time  and  get  at  the  results  sooner.  I  agreed  with  the  Profeaor 
that  it  wonld  be  bettor  to  have  one  experiment  without  any  error,  this 
twenty  with  error.  I  will  go  further  than  that.  I  would  rather  hi" 
one  -vithont  error  than  twenty  containing  error.  The  difficulty  is  tte; 
however,  and  is  one  wc  must  face;  We  cannot  make  a  foed  e^^pe'i 
mcnt,  or  an  experinicnt  in  feeding,  without  it  contains  an  error.  I'j' 
if  we  co-operate  in  trying  the  experiment  we  will  sooner  get  at  it, 
owing  to  the  manner  in  which  the  txperiment  is  conducted.  I  mi^hl 
experiment  this  year  and  get  one  resnit,  and  another  next  year.  Id» 
not  know  whether  the  variation  is  owing  to  differences  in  climate  of 
not.  If  it  had  been  tried  at  two  different  points  nnder  the  same  condi- 
tion, it  would  he  better  than  the  same  experiment  tried  two  years  in 
Succession  on  the  same  ground.  If  the  subject  is  assigned  to  me  lo 
settle,  I  mi^'ht  go  on  for  fifteen  or  twenty  years  to  do  tlie  same  thiup 
over  again  ;  but  if  twenty  of  ns  take  hold  of  it  we  can  go  along  fourof 
five  years,  and  when  we  get  one  thing  disposed  of  we  can  lake  another. 

Here  is  another  point.  Let  each  institution  try  as  many  of  thi^ 
experiments  as  it  can,  and  just  such  as  it  chooses  to  try.  If  there  art 
those  that  are  strong  enough,  and  have  means  to  devote  to  the  matlef, 
BO  they  can  keep  on  with  all  of  them  at  the  same  time,  so  much  t!i( 
better;  but  it  is  better  to  try  some  experiment  than  do  nothini;.  fff 
must  not  expect  to  get  absolute  accuracy,  but  to  find  the  element  irf 
error,  so  that  it  can  be  eliminated.  Even  some  of  the  oiost  perfect  in- 
strrinients  for  pliUostcp^i^ca^  m^tatiwation  and  obeervatiou  are  very  loi- 
perfect — as  the  l\ieimoiY\eV.eT,  \\ia  V4.-tovi\iA«t,M.\&,-^saiE:^  ^Uier  instni' 
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ments;  but  tables  are  constructed  for  the  correction  of  these  errors, 
after  observation  and  trial,  and  results  are  reached  which  are  practi- 
cally accurate. 

Prof.  Swallow — There  is  this  thing  to  be  considered,  that  the  experi- 
ments are  to  some  extent  limited  to  particular  sections  of  the  country. 
For  instance,  we  want  experiments  in  cotton;  but  ybu  have  to  limit 
them.  That  will  give  the  idea.  We  must  have  general  experiments, 
and  then  special. 

Mr.  Flagg — I  want  to  say  a  few  words  by  way  of  preface  to  the 
offering  of  the  following  resolution.  It  is  getting  pretty  well  along  in 
the  day,  and  I  suppose  any  conclusion  that  we  may  arrive  at  should 
come  as  speedily  as  may : 

Ruohtd^  That  a  committece  of  five  be  appointed  to  report  to  this  meeting  a  set  of  eiperi- 
menta  recommended  for  trial  at  the  agricultural  colleges  in  the  various  States,  with  detailed 
statements  of  the  methods  of  performing  them,  so  as  to  insure  all  possible  uniformity  of  con- 
ditions at  each  point. 

The  discussion  before  the  meeting  this  afternoon  has  been  as  to 
what  would  be  the  proper  experiments  to  be  tried  in  common  by  the 
various  agricultural  colleges  represented  here,  and  the  proper  method 
of  performing  them.  We  have  heard,  at  considerable  length  from  Dr. 
Miles,  and  there  has  been  considerable  discussion  as  to  the  practica- 
bility of  doing  it. 

I  should  like  to  go  back  and  consider  to  some  extent  the  various 
subjects  of  experiments,  which  I  think  would  properly  come  into  the 
hands  of  the  agricultural  colleges  of  this  country,  and  also  consider  to 
Tvhat  extent  we  should  take  those  up  as  a  body,  and  endeavor  to  per- 
form them  in  common  with  one  another.  I  recognize  the  fact  that 
there  would  be  a  large  number  of  experiments  which  each  class  would 
have  to  try  for  itself — experiments  which  would  be  peculiar  to  their 
soil  and  their  climate.  Of  course  we  do  not  expect  to  try  experimeujts 
in  growing  sugar  cane  in  Illinois,  but  there  are  such  general  crops  as 
corn  and  wheat  affording  abundant  scope  for  investigation.  Many  of 
the  cereals  can  be  cultivated  to  a  greater  or  less  extent  nearly  all  over 
the  country,  and  uniformity  of  condition  can  almost  be  secured.  The 
com  of  Maine  may  be  planted  in  Louisiana,  and  at  the  same  mean 
monthly  temperature  as  in  Maine,  and  the  conditions  in  that  case,  it 
seems  to  me,  would  be  perhaps  nearly  uniform — as  near  as  may  be — 
with  the  exception  of  soil  and  climate. 

What  I  was  going  to  say  is  this  :  there  are  a  large  class  of  observa- 
tions and  experiments  that  may  be  taken  in  hand  by  agtvexsA.Vx^'c^  ^O^- 
leges.    We  have  the  meterological  cbservation^  oi  ^^  ^\xiJOsx^wviiK^ 


Institnte,  and  tboae  which  Are  nnw  being;  made  in  belialf  of  th«  vgii 
Bervice,  and  thej  ought  to  be  extended  and  made  much  more  of  'iaa 
they  have  been  in  iiehalf  of  tho  agrifultaral  Interest.  The  a^caJtm^ 
interest  is  more  important  than  the  commercial.  We  have  a  lar^  Mt- 
ieeof  experiments  of  which  no  mention  has  been  made.  Take  tl* 
experiments  in  light,  heat  and  electricity,  and  their  effectB  on  ^egtf*- 
tion.  Toil  will  remember  the  experiments  of  ProfeBsor  Stuart,  whiA 
would  tend  to  show  that  electricity  luny  have  an  important  benrin|;<n 
the  growth  of  plants.  The  diffi^rent  effects  of  heat,  moisture  and  lijiil 
have  been  but  partially  investigated,  and  there  are  a  great  many  M 
perimente  of  that  kind  throwing  light  on  these  various  subjects.  Iiii 
one  of  my  ideals  that  nltimately,  if  not  soon,  we  shall  establish  at  eaeli 
of  our  agriciiltitrat  colleges  an  agricultural  experimeut  station,  simiUr 
to  those  of  Europe.  I  think  that  is  absolutely  necessary  to  ugricnlor^ 
advancement.  We  kuow  what  Jobnson  intimates,  in  hie  prefacv  d 
"How  Crops  Grow,"  that  the  agricultural  stations  iiave  done  more  l» 
advance  agricultural  science,  and  even  agricultural  practice,  than  tH 
elae  together. 

In  regard  to  getting  hold  of  experimantB  which  are  popular  in  thtil 
ehuwder,  I  have  entire  faith  that  Bcneuce  wiU  do  wondera  for  ignd 
ture,  although  at  tlie  same  time  I  recognize  the  fact  that  our  agriuul!!!- 
ral  colleges  nre  depf  iidciit  upon  the  money  of  the  people  for  iW 
support,  and  we  must  recognize  the  wants  of  the  peoplis  in  such  a  waj 
as  to  secure  their  confidence  and  their  aid  ;  and  looking  at  that,  it  Km 
been  my  own  feeling,  to  a  great  extent,  to  endeavor  lo  popularize  ngri- 
cultural  science.  I  am  strongly  in  favor  of  the  proposition  which  bw 
been  made  here  in  reference  to  securing  the  performing  of  at  leaei  i 
few  experiments  in  common.  I  am  aware  of  the  ditliculties  uridsr 
which  many  of  our  institutinne  are  laboring.  Our  own  college  in  this 
State  secured,  at  the  last  session  of  the  Legislature,  an  appropriatioa 
of  83,000  a  year,  for  two  years  at  least,  for  the  special  purpose  of  mai- 
ing  experiments.  I  know  many  inBtitutiona  are  not  so  well  off  in  thai 
respect.  The  (Jornell  University,  of  conree,  has  an  immense  endow- 
ment and  is  practically  independent.  But  recognizing  the  lack  of 
means  of  others,  I  should  hope  these  experiments  will  be  simple  in 
llieir  nature,  and  carried  on  with  as  little  dra't  on  the  treasuries  of  tiie 
various  colleges  as  possible  I  can  ate  that  it  is  possible  to  attain  in 
one  year,  by  the  use  of  all  the  agricultural  colleges,  the  same  resiita 
that  would  need  twenty  years  of  the  experience  of  one.  Suppose,  fnr 
instance,  we  try  some  experiment  this  coming  year  at  twenty  place*. 
and  suppose  the  riia\i\t '« t^ie  awae.  vii  ■aa.  ot  \?i.  tLree-fourths  of  them. 
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then  we  might  consider  the  point  essentially  settled.  As  we  are  doing 
BOW,  an  experiment  is  tried  and  results  in  a  given  way  this  year,  and 
our  farmers  will  nearly  all  say  that  settles  the  matter.  One  result 
would  suffice  them,  but  in  the  case  of  our  agricultural  colleges  I  do 
not  think  we  would  try  it  less  than  half  a  dozen  years  before  making 
Tip  our  minds,  and  it  might  be  unsafe  to  decide  in  that  time ;  but  when 
twenty  or  thirty  institutions  try  the  same  experiment  in  the  same  way, 
"we  can  settle  a  great  many  of  the  practical  questions  rapidly,  and  it 
seems  to  me,  sasisfactorily,  and  I  hope  it  will  be  the  feeling  of  this 
Convention.  We  have  represented  here  about  a  dozen  States,  having 
agricultural  colleges,  and  I  hope  that  we  will  take  this  great  step  for  * 
the  advancement  of  the  agricultural  interests  without  any  fear  as  to 
the  results*. 

Mr.  Murtfeldi — If  I  have  anything  to  say  it  will  not  be  as  a  scienti- 
fic man.  If  you  are  going  to  make  a  distinction  between  the  practical 
and  the  scientitic,  I  want  to  use  the  word  "  practical  "  here.  Suppos- 
ing an  Illinois  farmer  wants  to  stall-feed  a  hundred  head  of  steers, 
will  it  be  profitable  for  him  to  build  a  hundred  pens,  and  confine  each 
Bteer  away  from  the  others  ?  Would  it  be  practicable  to  confine  two 
or  three  hundred  hogs  each  in  a  separate  pen  ?  Supposing  the  experi- 
ment that  Professor  Miles  speaks  of,  that  he  found  out  that  the  animal 
that  is  confined  separate  will  do  better — can  it  be  reduced  to  practice  on 
any  scale  that  will  be  profitable  to  the  men  that  practice  that  kind  of 
stock-raising !  So  with  regard  to  the  feeding  of  corn.  I  believe,  in 
his  first  remarks.  Dr.  Miles  said  that  he  fed  corn  meal  successively. 
That  may  do  for  hogs,  but  I  should  not  say  it  would  do  for  steers  or 
sheep. 

Dr.  Miles — I  said  we  had  fed  corn  meal  successively,  but  would 
recommend  experiments  in  feeding  whole  corn. 

Mr.  Murtfeldt — I  will  take  him  on  the  same  ground.  Supposing  he 
feeds  corn  raised  in  Maine,  Massachusetts  or  Vermont  in  the  grain, 
and  supposing  the  college  in  Missouri  were  to  feed  corn  raised  there, 
would  there  be  a  difl'erent  result  in  experiments?  As  an  unscientific 
man,  but  as  a  practical  man,  I  should  say  there  would  be.  Our  corn 
is  comparatively  soft,  while  the  corn  of  the  East  is  very  hard.  With 
regard  to  manure,  he  says  that  it  depends  on  the  amount  of  the  feed 
consumed. 

Dr.  Miles — The  quality. 

Mr.  Murtfeldt — That  is  the  word  that  I  wanted  to  get  in,  because  I 
know  that  there  is  a  great  difference,  whether  the  cattle  are  1!ei4  ores. ^^t^  . 
or  timothy,  or  clover.    I  think  that  the  expet\ixi^Ti\j^  ^wiJA  \3a?*^  ^ 


practical  bearing.  If  I  recollect  right — and  if  I  am  not  right  I  Iw^ 
he  will  correct  me — he  commenced  teoding  yoang  pigs  with  corn  tntC. 
I  want  to  know  wimt  practical  good  wa  get  from  proving  the  fscE,lU 
animnle  from  tbu  very  hour  of  their  birth  can  be  fed  with  corn  ibmL 
Siipi^OBing  he  h»d  succeeded  iu  that  kind  of  exyteriment,  what  «mU 
the  practical  result  l)e). 

Dr.  Uilus — lam  very  imfortunate  in  being  set  np  a»  a  target  [mt 
III  presenting  a  matter  of  this  kind  in  a  brief  apace,  as  we  have  to  it. 
it  is  almost  impoaBibte  to  get  in  the  details  fully,  and  I  have  been  not 
nriderfltood  in  every  particular.  Taku  the  caae  that  baa  been  broti<;]tt 
up  by  the  gentlomau  fruni  MisBonri  about  feeding.  Would  it  be  prnfil' 
able  fur  an  Illinois  larmer  to  Imild  a  liundred  pens  to  pat  in  atceis  flit 
fattening  'i  I  aay  no  ;  it  would  not  piiy.  That  is  just  the  reason  wlj 
we  are  h(;re.  I  f  we  could  do  tliat  and  make  it  pay,  we  would  not  nwi 
agricultural  experimente  all  over  the  country.  What  I  would  do  is  tiii»! 
Ascertain  the  value  of  the  corn  fed  in  different  ways,  so  that  the  UlinM 
farmer  may  aacorlain  whether  he  is  getting  the  full  value  of  the  leti 
But  these  accurate  experiments  show  he  is  not  getting  one-half  ot  tkc 
value  of  the  corn  meal,  or  is  not  getting  one-half  of  the  retuni  t* 
ahonld  have  had.  And  he  will  say  I  am  not  pursuing  the  beat  pw- 
tici;,  and  this  iiigli  etjiiulani  sot  up  bol'uro  me  will  bo  an  incentive  i"' 
bL'tlfr  practice.  The  geiLtleman  says,  I  fed  youusj  pigs  with  corn  iii«l 
from  the  start.  I  have  not  referred  lo  these  particular  pig3  that  he  h« 
in  vjijw  in  this  discussion.  I  have  not  had  time  to  take  up  our  experi- 
ments in  detail.  The  facts  are  these:  We  have  taken  the  yonng  j>i^ 
and  fed  them  milk  until  of  suitable  age  to  live  on  meal.  Bat  we  bsTt 
never  made  the  sudden  change  from  milk  to  meal.  I  put  some  a  Utile 
sooner  on  the  meal,  with  a  view  of  ascertaioina;  the  result.  The  result 
was  that  in  treatment,  which  I  considered  unfair,  to  get  at  the  physic 
logical  fact,  the  oil  seemed  to  ooze  out  through  the  skins,  but  that  lis* 
not  been  so  except  in  that  case.  The  mixing  of  this  with  other  state- 
ments has  tended  to  produce  false  impression^. 

Mr.  Murtfeldt — I  did  not  mean  to  be  unfair,  but  I  wanted  to  put  !L( 
point  I  wished  to  make  as  strongly  as  I  could.  I  wanted  to  liave  tU 
experiment  being  tried  to  have  a  practical  liearing,  I  did  not  meiiD, 
in  speaking  of  the  building  of  a  hundreii  peus  for  aa  many  steers,  tbi 
the  farmer  should  try  the  experiment,  but  after  these  gentlemen  liars 
established  the  fuct  tliat  an  animal  in  conSnement  will  do  better  tliui 
if  it  has  company,  it  is  atill  impracticable  to  go  on  and  carry  out  OxH 
idea.     It  is  not  a  \iratl\ca\)\e  iaCs.. 
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Dr.  Miles — There  is  one  point  that  has  been  admitted.  In  eondnct- 
ing  th^se  field  and  feeding  experiments,  we  should  pnrsne  the  same 
system,  as  far  as  possible,  that  is  ordinarily  practiced  on  a  farm.  Bnt 
it  is  impossible  to  make  your  experiments  exact  and  conform  fully  to 
all  the  practical  usages. 

Professor  Hilgard — I  am  glad  to  see,  from  the  remarks  of  Dr.  Miles, 
that  there  is  no  difference  between  his  views  and  my  own,  except  he 
does  not  call  science  what  I  call  it.  The  practical  experiments  are 
altogether  scientific ;  that  is,  they  are  made  on  a  scientific  basis.  What 
I  wish  to  object  to  was  making  th>e  experiments  without  controlling, 
as  far  as  possible,  the  circumstances,  and  among  these  referring  to 
positions,  soil  and  so  forth. 

Dr.  Miles  —I  must  be  allowed  to  make  a  few  more  remarks.  I  do 
not  undervalue  scientific  investigation.  I  believe  we  should  have  in 
each  of  our  colleges  proper  apparatus  and  a  man  to  conduct  experi. 
meuts  for  the  promotion  of  science.  The  distinction  I  would  make 
between  science  and  practice  might  be  illustrated  still  further.  In 
feeding  stock,  for  instance,  we  want  to  get  at  the  money  value ;  we 
want  to  know  what  corn  is  worth  in  dollars  and  cents.  In  the  scien- 
tific experiment,  which  has  to  do  with  the  explanation  of  these  results. 
we  want  to  know  the  elements  that  enter  into  the  constitution  of  these 
things  and  in  what  proportion  they  are  combined.  There  are  two 
liBes  of  inquiry.  We  must  conduct  practical  experiments  with  the 
accuracy  of  scientific  experiments,  applying  the  same  methodB.  The 
scientific  man,  if  he  understands  practical  matters,  is  more  capable  of 
improving  a  practical  experiment,  than  a  man  who  does  not  under- 
stand scientific  matters.  But  the  scientific  man  who  makes  experi- 
ments in  the  art,  is  not  familiar  with  the  details  in  many  cases,  and  he 
is  looking  at  results,  while  in  the  act  we  want  to  get  values  in  dollars 
and  cents. 

The  meeting  then  adjourned  to  7i  o'clock  P.  M. 


7:80  O'CLOCK  P,  M, 

Met  pursuant  to  adjournment. 

The  Chairman — The  discussion  now  in  order  is  the  question  of  the 
relation  of  the  industrial  school  or  scientific  schools  to  each  other^  and 
the  institutions  of  the  country.      The  d\ftC\\^«\OTv  \^  ^\t^w%^^  \»  \i!^ 
opened  bj  Profesaor  Oilman^  of  the  Sheffield  ^c\«tk\Xfi5i  ^AiocX, 


OOMMITTEE    ON   EXFEBIMENT. 

I  Will  annonnce,  as  tho  committee  called  for  [aa  the  Committw  on 
Experiments]  by  the  resolution  adopted  thie  afternoon,  the  mover  of 
the  resolution,  Mr.  Flagp,  of  Illinois,  Professor  Miles,  of  Slichigan, 
Profeasor  namiltoa,  of  Ponnajlvania,  and  Professor  Prentifis,  of  Net 
York.  The  Chair  desires  to  scatter  the  appointments  pretty  widriT 
over  the  country,  and  wnnld  like  to  have  added  one  name  from  tin 
more  extreme  "West,  and  one  from  n  State  further  East 

Dr.  Hiles — I  move  the  coiuniillee  be  increased  by  the  additionof 
two  names. 

The  amendment  was  adopted. 

The  Chairman — I  add  the  names  of  President  Denison,  of  Kansas, 
and  Professor  Peabody,  of  MaBsachnsetts.  The  discussion  fixed  fyr 
this  evening  is  now  in  order. 

BKLATIONS    OF   SCHOOLS   OF   APPUBD     BOIKHCE    TO     ONE    ANOTHRB   AXD  Ifl 

OTHKK   INSTITDTHftia 

Profesaor  Oilman— Mr.  President  and  Gentlemen:  The  retnaifal 
have  to  miike  this  evening  will  he  quite  desultory,  as  I  had  no  ei]H.t 
tatiuii  of  saying  anything.  I  aliall  L'ndeavor  to  shape  theni  so  a;  'o 
draw  out  other  gentlernen  I  see  here,  partly  by  stating  some  points 
npou  which  I  am  wanting  information,  and  partly  by  suggesting  some 
of  the  topics  which  seem  to  me  of  wide  and  lasting  importance  to  tie 
country. 

1  observe,  by  jour  remarks,  that  the  sentiments  which  prevail  here 
have  very  particiilar  reference  to  the  matter  of  Agricultural  improve- 
ments.  My  interest  in  all  this,  and  in  the  agricultural  aspect,  is  ven 
great;  but  by  no  means  restncled  to  it.  1  believe  there  is  going 
throngh  our  country,  at  the  present  time,  a  very  great  change  in  the 
notions  of  intelligent  people,  respecting  the  higher,  middle  and  lower 
education.  It  seems  to  me  desirable  that,  whenever  an  opportu- 
nity occurs  like  this,  we  should  talk  over  among  ourselves,  in  the  nK«t 
informal  manner,  tho  principles  which  should  guide  na.  1  am  afraiJ 
that  what  I  shall  say  will  seeui  to  most  of  you  as  of  very  Eunitn 
character,  and  I  am  frank  to  admit  that  my  knowledge  of  these  insti- 
tutions is  largely  based  on  observalions  made  among  those  of  the  East. 
Hy  object  is,  in  coming  to  the  West,  to  learn  what  you  have  leanieJ 
here ;  for,  bo  far  w>  lean  observe,  yoo  are  much  more  free  from  routine 
from  the  weights  oS  preceifeiA,  avii  ■koto.  Xij-ii^ijtijaisatii.  usages,  wliicii 
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may  be  good  and  may  be  bad.  Ton  are  working  out,  with  a  good  deal 
of  liberality,  a  great  many  of  the  propositions  which  we  look  at  from 
a  distance,  and  we  are  very  desirous  of  learning  how  you  are  getting 
along  with  a  great  many  of  these  questions,  and,  therefore,  what  I 
have  to  say  will,  I  trust,  be  of  a  kind  to  provoke  comment  and  remark 
from  you  rather  than  with  the  expectation  of  adding  much  to  your 
knowledge. 

In  the  first  place  I  suppose — among  us  it  is  more  the  case  than 
among  you — that  there  are  growing  up  among  these  national  endow- 
ments to  schools  of  science,  which  receive  the  benefit  of  the  Agricul- 
tural College  grant  so-called,  a  great  many  private  institutions,  founded 
many  of  them  by  individuals,  and  many  of  the  most  noteworthy 
character ;  and  among  them  is  the  Bussey  Agricultural  School,  which 
is  connected  with  Harvard  University.  The  fund  has  been  accumula- 
ting, and  now  they  are  making  announcements  what  they  will  do. 
Akin  to  that  is  the  one  at  Worcester,  a  great  school  of  Technology ;  an- 
other at  Hoboken,  a  great  school  of  Mechanical  Engineering ;  at  Dart- 
mouth College  they  have  two  funds  aside  from  their  national  college 
fand,  and  so  I  might  go  on.  Some  are  of  a  lower  grade  and  some 
higher.  The  question  has  arisen  how  far  these  endowments,  national 
or  private,  shall  be  allowed  to  exert  an  influence  over  the  common 
schools ;  how  far  it  is  necessary  to  have  preparatory  schools  adapted 
to  them.  Many  of  these  questions  have  arisen  which  are  not  yet  set- 
tled. I  see  that  some  remarks  were  made  in  St.  Louis  of  a  severe  and 
cutting  character,  bearing  upon  this  matter.  We  are  already  discover- 
ing that  public  schools  or  high  schools  and  academies  are  modifying 
their  course  of  instruction.  We  have  two  schemes  of  study,  one 
fitting  boys  for  college,  and  the  other  for  the  scientific  school.  The 
change  in  the  last  two  or  three  years  has  been  very  noteworthy.  I 
merely  throw  this  out  to  show  you  how  completely  I  think  this  move- 
ment has  taken  hold  of  New  England  and  the  East,  and  how  it  is  re- 
ceiving recognition  from  State  Legislatures,  private  individuals,  teachers 
and  parents.  With  us  the  matter  is  going  forward.  The  first  point 
is  the  spirit  of  entire  friendliness  to  all  sorts  of  learning.  A  few  years 
ago  all  the  movements  of  practical  education,  so-called,  were  in  the 
direction  of  hostility  to  all  classical  training.  So  far  as  I  can  judge 
there  is  no  such  feeling  now  existing.  I  think  those  connected  with 
classical  colleges  do  not  look  with  confidence  on  those  schools.  They 
do  not  feel  quite  certain  that  they  are  going  to  answer.  They  are 
a  little  afraid  it  is  a  sort  of  royal  road  to  knowledge^  and no^  w^^^2msol 
I  hear  the  phrase  that  this  is  a  bread-and-\>\]L\»\At  \jio^\^^*^  "^^ 
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ire  alter,  «iid  tbey  aeern  lo  think  it  is  Ji  college  with  the  learning 
mt.  On  tho  other  hand,  wo  Imve  the  remiiantB  of  prejudice  ou 
Art  of  men  wiui  do  not  btilicve  in  book  fariuing,  and  thiok  thatlu 
esebing  of  ineohanioB  in  h  school  is  (nitling  Ic&niin);  iu  a  workftlit-n 
fhtire,  Ihoy  »«y,  it  di>e8not  belong.  We  Imve  tliese  two  claaMs;  ut 
he  one  eido  a  liltlw  »iiBpicion  on  the  part  of  claBWcaJ  inen,  ami  un  Ha 
ahfT  A  want  of  contidVuuu  on  the  part  of  pnictical  ni»!ii  ;  but  wem 
jflginning  to  reach  such  resiilu  tliat  boUi  partite  are  »iti«tied,  ami  I 
ihink  tlie  war  of  hostility  at  the  East  is  over,  and  the  friemis  ol  edo- 
salion  are  agreed  that  both  are  good;  the  ^uestivu  being  what  jou 
iraut. 

The  next  point  I  make  ie  this:  In  all  the  Ne\r  England  Staler  and 
New  York,  we  have  not  been  able  to  give  a  college  endowed  b; 
national  giant  a  epocial  Agricvilturol  chnrncter.  In  Maaaac-husftu,  m 
yon  all  know,  the  grant  individiid  ititu  two  pKrts;  one-third  was  ^ivo 
to  one  establishment  and  two>thirda  to  the  other,  and  two  BchooIsHt 
bwiit  up — one  of  Technology  and  one  of  Agriculture.  In  Rliodt 
lalund,  it  went  lo  Brown  L'nivorsity ;  in  Vermont,  to  the  ScienCifc 
School  of  the  Borlingtou  University  ;  in  New  liampsliire,  the  ftmBd: 
(og  of  a  school  in  coonecUon  with  Dartiooath  CuUege ;  in  ^ew  Ua*«ii. 
to  the  Shuftiuld  School;  inMaiiie  they  are  huikiing  the  ILaiiie  (\'\h-^. 
and  in  Xew  York  it  ia  tlie  Cornell  Uiiivfrsitv.  In  all  tlu-i<-  Cik-t:s,  i 
believe,  wliile  there  is  a  decided  , leaning  toward  Science,  theoretical 
and  applied,  in  the  structure  of  the  colleges,  there  \»  also  a  very  de- 
cided recognition  of  liberal  cultnre.  Thiiy  are  not,  for  the  most  pwt. 
to  he  iu  one  specialty  alone.  With  us  they  are  not  largely  Agrii'iil' 
lurid,  although  all  recocnize  the  Agricultural  element;  all  of  tlmtn 
have  Professors  of  Agriculture;  all  recognize  a  course  of  study  in 
Agriculture,  and  all  would  be  glad  to  have  Agricultural  students.  Bnt 
for  the  most  part  in  New  England,  the  tendency  iato  mechanics,  civil 
engineering,  to  chemistry  in  its  relation  to  indiistnal  pursuits,  and  to 
the  pursuit  of  science  for  its  own  sake,  or  as  something  winch  Ui« 
world  requires  teachers  in.  So  we  are  going  forward,  not  in  an  Agri- 
cultural way,  but  in  Che  general  direction  of  applied  science. 

In  the  third  place,  I  would  say  that  our  tendency  is  largely  to  the 
giving  of  a  general  education,  as  well  us  a  special  technical  one.  I 
mean,  by  tliat^  while  Civil  Engineering,  Chemistry,  Agriculture  W 
Hining  is  taught,  all  of  them  are  marked  specialties,  and  therein  a 
strong  desire  that  the  men  thus  trained  shall  be  well  fitted  lor  an/ 
station  in  life ;  and  a  good  deal  of  prumineuce  is  given  to  the  modern 
Jauguagee,  to  German  Mi4  Yttui^  *a.i.  ^&^«>^a^'^  "la  the  Engli*li 
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i  tongue,  so  that  these  men  may  know  how  to  speak  and  write  when 

:  called  upon.    There  is,  as  far  as  time  allows,  a  recognition  of  other 

-  subjects,  like  Political  Economy,  History,  Moral  Science  and  things  of 

;  that  kind.     These,  however,  are  subordinate  to  the  main  special  studies. 

I  would  say,  in  the  next  place,  our  great  want  in  the  direction  of  the 

_.  colleges,  is  good  preparatory  schools.     There  are,  in  New  England,  a 

few  famous  schools,  like  those  at  Exeter  and   Andover,  for  instance, 

:i  which  are  admirable  training  schools  for  the  ordinary  colleges ;  but 

„  thus  far  we  have  hardly  anything  to  prepare  for  the  scientific  schools. 

We  want  to  strengthen  our  introductory  schools.     We  all  feel  that  the 

college  proper,  the  Scientific  School  and  the  University,  will  notflour- 

'  ish  among  us  until  we  have  a  very  much  larger  number  of  these  pre- 

..  paratory  schools  and  of  a  much  better  quality ;  and  most  of  us  who 

^  are  interested  in  these  matters,  at  the  East,  are  working  hard  for  the 

r  general  education  of  the  community,  and  for  the  improvement  of  the 

..  public  schools,  the  high  schools,  the  academies,  and  doing  everything 

that  will  quicken  the  communiry  into  an  appreciation  of  the  importance 

.  of  these  things.    We  are  obliged  to  go  around  the  State  in  old-settled 

communities,  to  lecture,  take  part  in  teachers'  institutes,  call  meetings 

,  of  farmers,  to  arouse  an  interest  in  these  important  educational  move- 

^    ments.     I  do  not  believe  this  new  education,  as  it  has  been  called,  will 

_   achieve  its  proper  work  until  a  great  deal  of  that  enlightenment  is  done 

&r  and  wide.     These  are  a  few  points  which  we  are  wanting  light  upon, 

and  I  am  glad  to  tell  you  what  we  are  trying  to  do. 

Coming  to  some  other  matters,  I  would  mention  first  the  question  of 
_  how  far  manual  labor  in  the  Scientific  School  is  important,  and  how  far 
it  is  unimportant.  At  New  Haven  we  have  felt  that  we  could  not  urge 
it  upon  the. young  men ;  that  if  any  one  chose  to  work  and  could  find 
time  from  his  studies,  we  would  favor  it.  Many  of  our  young  men  do 
~  work  in  vacation,  and  some  in  term  time,  but  we  think  the  time  is  so 
crowded  with  study,  they  would  have  very  little  opportunity  for  work, 
I  do  not  know  how  we  should  feel  if  we  were  so  fortunate  as  to  possess 
a  fund  for  the  maintenance  of  a  shop  for  discipline  in  mechanics,  or 
"^  having  a  farm  given  to  us,  or  having  a  large  amount  of  money.  We 
have  kept  the  time  occupied  with  hard  work.  At  the  Worcester  In-* 
Btitute  of  Technology,  every  young  man  is  required  to  spend  a  certain 
portion  of  his  time  in  the  shop,  and  becomes  there  familiar  with  the 
use  of  tools,  and  learns  to  manufacture  certain  things,  under  the  charge 
of  the  Superintendent,  which  are  sold  in  the  market  The  shop  takes 
the  place  of  a  regular  manufacturing  establishment^  ^wdi  \^>sxl^^x!l\:^ 
the  trade  for  the  mannikcture,  among  olYieT  V\mx^%^  oi  XaXJsxftSS^^i^ 
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are  Bnpplied  at  businesB  rates  for  profit.  In  the  Maesachnsetti  A-H- 
cnltnral  Oollego,  every  boy  is  required  to  work  Wednesday  and  Suat- 
day  aftemoona,  for  three  hours  each,  and  ha  is  pnid  for  that.  w>>ri:,u- 
cording  to  \l«  value,  from  twelve  to  twonty  cents  aii  hour,  and  lie  mij 
work  morn  if  he  is  inclined,  as  some  are. 

Another  point,  that  inlereBts  us  a  good  deal,  is  whether  or  notitii 
deeirable  to  have  a  farm.  I  see  how  much  ia  thought  of  it  io  tbt 
"West,  and  I  see  how  important  it  is,  and  1  enjoy  very  much  (hetliisgi 
1  have  heard  today  respecting  your  plans  for  the  future.  I  can  obIt 
aay  of  New  Haven,  thus  far  tliere  has  not  been  a  call  for  it,  and  thoK 
interested  in  Agriculture  have  rather  avoided  encouraging  anvthin^ ii 
that  direction,  because  they  have  felt  that  with  ua  the  number  of  p» 
sons  to  bo  trained  in  Agriculture  is  very  small  indeed,  and  that  theoM 
and  expense  of  taking  care  of  a  farm,  in  proportion  to  onr  mean 
would  be  very  great,  and  therefore,  perhaps,  to  bo  avoided. 

The  Military  matter  interests  all  of  ns  connected  with  the  nafiwiJ 
grant.  For  the  moat  part  in  onr  neighborhood  the  miiilary  clanterf 
the  bill  is  regarded  with  no  particular  favor,  and  many  would  be  rat 
glad  to  have  it  entirely  abolished.  At  Amher»t  they  reo(vnizflit,»' 
the  head  of  the  school  was  a  volunteer  nffirer,  and  be  enters  inloir 
witli  the  greatest  spirit,  an<l  lias  ;iti  admiralily  tr;iiiu?d  conipaiiv,  an'i 
would  be  glad  if  all  the  rest  of  the  States  of  tlie  Union  would  du  iw  be 
has  done,  ile  is  quite  enthusiastic  about  it.  You  know  in  this  niin- 
ncr  occurred  the  remarkable  fact  that  the  Agricultural  College  bovs  ai 
Amherst — who  are  looked  down  upon,  to  put  it  mild,  with  a  lacli"! 
appreciation — won  in  the  University  boat  race.  Yale  did  not  rowtlii 
year  in  consequence  of  some  niieunderstanding,  and  the  AgricnJtnrJ 
College  bore  oft'  the  prize  by  such  long  odds  that  one  oftiie  spectaloR 
watching  the  boat  coming  in  so  far  ahead  would  not  believe  it  was  the 
winning  boat,  thinking  they  bad  not  started  fairly. 

The  Agricultural  College  folks  are  proud  of  it,  as  well  they  may  Ift 
I  was  curious  to  inquire  the  reason  of  it — whether  it  meant  brain  (if 
muscle — and  I  learned  that  the  winning  crew  were  the  best  achotara  or 
the  list ;  also  tJiat  they  were  young  men,  most  of  them  from  poor  and 
needy  familie-,  who  had  toiled  with  their  arras  all  thoirdays,  and  whu 
worked  a  great  deal  at  farm  labor,  and  in  various  other  ways  ii*i 
strengthened  theuiseivcs,  although  they  had  only  ten  days  of  drill  to 
win  the  prize.  If  they  should  succeed  in  doing  it  three  or  four  vesrJ. 
they  wonh!  not  need  any  better  advertisenteut,  and  the  boys  will  lejiT« 
the  otiier  colleges  and  comft  feftxii,  ll  Ikaa  a  bearing  1  Uiink  on  tliis 
matter  of  manual laboT  au^vV^KiiaiJi^  i.«s^'iY^'«!&- 
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We  are  very  curious  to  learn  what  the  experience  of  the  West  is  in 
admitting  women  to  the  Universities,  Colleges  and  Schools  of  Science. 
The  question  has  come  up  in  Kew  England  this  autumn,  at  two  uni- 
versities, at  Middlebury,  Vermont,  and  Amherst  College,  and  we  are  all 
of  us  looking  with  a  great  deal  of  interest  to  the  experience  of  the 
West;  though  none  of  the  New  England  Colleges  have  thus  far  ad- 
mitted women  to  the  privileges  of  instruction  in  any  definite  way. 

These  are  some  of  the  points  which  are  interesting  to  us,  and  I  think 
we  should  like  to  hear  the  views  of  various  persons  here  assembled. 
I  should  sum  all  up  by  saying  that  there  is  going  forward  throughout 
the  country  a  very  great  educational  change ;  that  side  by  side  with 
the  study  of  letters,  and  the  classics,  and  the  old,  recognized  branches 
of  learning,  other  new  branches  of  learning  are  coming  up ;  that  this 
Btudy  is  pursued  with  us  without  hostility  to  other  branches,  and  that 
Bcience  is  studied  partly  for  its  own  sake,  partly  for  the  sake  of  its  uses, 
and  partly  for  its  means  of  disciplining  the  mind  ;  that  these  colleges, 
as  they  are  established,  ought  to  have  in  every  section  of  the  country 
a  peculiar  and  definite  character;  that  the  school  in  New  Haven  should 
be  different  from  the  one  in  Lansing — the  one  in  Amherst  different 
from  the  one  at  Urbana.  It  is  desirable  each  region  of  the  country 
should  have  that  kind  of  scientific  school  best  adapted  to  its  wants, 
and  it  is  desirable  to  confer  with  one  another  on  all  these  minor  points, 
in  order  to  learn  the  best  ways  of  arriving  at  the  best  results.  I  can 
say  that  at  New  Haven,  where  there  are  two  colleges  side  by  side, 
that  the  scientific  has  exerted  a  strong  influence  on  the  classical.  We 
are  able  to  do  away  with  a  great  many  traditional  customs  ;  the  sepa- 
ration of  the  pupil  from  the  teacher,  and  many  other  customs  of  the 
past.  There  grows  up  with  us  a  much  greater  confidence  on  the  part 
of  the  young  men  in  their  teachers,  a  familiarity  with  the  young  men 
on  the  part  of  the  instructors,  and  out  of  it  all  has  come  a  far  greater 
love  of  study.  The  young  men  become  enthusiastic  and  are  delighted 
•with  their  progress  and  the  freedom  from  the  petty  annoyances  of  col- 
lege discipline,  which  in  the  old-fashioned  colleges  have  heretofore 
given  so  much  trouble.  I  think  the  whole  matter  is  one  tliat  ought  to 
be  encouraged.  The  question  is  put  to  us,  "  What  are  the  results  ? 
What  becomes  of  those  boys  ?"  There  have  been  some  statements 
made  in  reference  to  the  results  at  Amherst  College,  which,  I  was  in- 
formed there,  are  erroneous  ;  but  it  is  not  the  question  what  the  boys 
there  are  going  to  do.  It  is  a  question  which  cannot  be  determined 
for  several  years.  They  must  be  out  of  college,  anA.  ^\^\»^\5s^  ^x*^- 
teen  years  elapse  before  we  can  tell  what  lYievr  '^ott  \a.    ^\\si<2^^vl 
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decide.  I  think  that  is  the  only  tost  that  can  l>e  applied  to  ihoeit 
Btitutions  88  to  whst  sort  of  men  they  will  train  up.  When  W6ta»i 
voung  men  who  have  Ueeii  tliat  length  of  time  in  service,  tiewrii 
will  know  what  tliey  aro. 

At  tho  Sliolluild  School,  the  chnractcr  of  the  young  men  Bont  onta 
the  l«et  ftdvem*i?nieiit  we  hnve.  A  gentleman  came  from  oneiiftht 
neighboring  towns  a  fuw  wocke  apo,  and  says,  "I  h»vo  brought  my 
Bon  to  the  acrientiiic  School  hec-iviiBe  I  have  aeen  boys  attwndinpllK 
dassica!  and  the  ecieutitic  Bchools  sitto  by  eido,  and  tjiat  is  the  nun 
I  bring  him  hope."  Others  take  tho  opposite  course.  TItey  may  htn 
a  strong  tendency  in  the  direction  of  letters.  There  is  our  hofie :  tk* 
the  reaullB  of  Ibis  training  will  be  gftod,  and  such  as  not  only  lo  reward 
BS,  but  justify  the  country  in  these  large  expenses  and  very  imporHat 
modifications  of  the  educational  system. 

Perhaps  I  have  talked  too  long,  but  there  is  one  farther  rema^ 
There  are  Bonie  peo|)le  who  do  not  believe,  in  those  inovementEud 
Mieer  at  them  as  the  "new  education" — (hat  is  the  phrase  need  bt 
many,  as  if  that  was  a  novelty.  The  best  way  to  answer  them  Ufa 
tell  tbsin  that  300  years  ago  the  pUrasc,  "new  education,"  was  tuedit 
England  and  in  Germany,  to  indicate  instrnction  in  Greek  and  LsJin, 
which  inc-t  Willi  tliu  ^amti  oppugiiitm  tliut  wf  find  tk.w.  Thc-y  -^:ii>i  ■■< 
was  hfci't'liciil,  imd  would  Isikc  iiiers  away  from  the  cLnrcli  ;  but  in  ^^^- 
cesa  of  time  they  saw  in  Greek  and  Latin  there  were  great  elements  ■■f 
culture,  ami  now  they  have  entirely  superstded  the  ohl  Dietaphysical 
courses.  As  the  world  has  grown,  science  has  become  a  great  dojiart- 
meut  of  hniiiau  learning,  and  there  are  a  inu4titiide  of  things  lo  bs 
learned  they  liad  no  susjiieion  of  two  or  three  hundred  years  ago. 
President  Welch,  being  called  on  by  the  chairman,  spoke  as  foUows: 

THE  IOWA   STATE    AOKICTTLTCKAL    COLLEGE 

"Was  opened  in  the  spring  of  1863.  Its  income,  amounting  to  ^«.00«' 
a  year,  is  deri\'ed  from  the  leasing  of  the  lands  donated  by  Congress. 
The  college  building,  which  is  168  feet  by  110,  was  erected  by  the 
State,  and  cost  $170,000.  The  building,  which  holds  lt;0  students, 
has  been  filled  to  its  utinost  frum  the  beginning,  and  the  surrounding 
country,  though  sjiarsely  settled,  furnishes  homes  for  about  fifty  more, 
80  that  the  entire  number  in  attendance  is  two  hundred. 

The  applications  for  achni^sions  each  year  have  more  than  doubled 
the  attendance,  and  iV  the  facilities  for  board  equalled  the  demand,  i 
judge  we  sliould  ^avcfi.'^eWtv'itei'vQsXei^tA  vw'iVxKciiaii^ 
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The  ^t  year  there  were  two  classes,  being  a  Preparatory  and  Fresh- 
man class — about  equal  in  number.  Last  fall  the  preparatory  class 
was  discontinued,  except  a  few  who  failed  of  quite  entering  the  Fresh- 
man class.  We  have  now  a  Freshman  class  of  one  hundred,  a  Sopho- 
more and  a  Junior  class,  thirty-five  each,  and  some  thirty  who  are  pre- 
paring for  college  in  branches  in  which  they  showed  a  deficiency  last 
spring. 

The  courses  of  study  occupy  four  years.  They  are  largely  scientific 
and  industrial,  balanced  and  relieved  by  such  instruction  in  the  Ger- 
man language,  and  in  thC  English  langaage  and  literature,  as  the  tim6 
of  students  may  warrant,  and  their  tastes  demand. 

They  rest  upon  the  fundamental  principles  of  chemistry,  natural 
history  and  mathematics,  which  are  strongly  taught,  and  aim  to  pre- 
sent plainly  the  practical  applications  of  those  sciences  to  farming,  gar- 
dening and  engineering  in  its  various  branches,  and  to  the  other  arts 
and  professions  of  life.  While  principles  are  taught  in  the  class  room, 
they  are  carefilUy  illustrated  in  the  field  and  the  workshop. 

Two  departments  of  study  are  organized,  viz. :  the  agricultural  and 
the  mechanical,  as  required  by  the  act  of  Congress  making  the  land 
grant  for  the  support  of  these  colleges. 

In  the  Agricultural  department,  four  courses  of  special  study  are 
arranged  —  that  of  agriculture,  horticulture,  pomology  and  stock- 
breeding. 

In  the  Mechanical  department,  likewise,  four  courses — that  of  dvil 
engineering,  mechanical  engineering,  mining  engineering,  and  archi- 
tecture,  respectively. 

For  the  first  year  and  a  half  the  several  courses  are  identical,  con- 
sisting of  those  studies  which  are  preparatory  to  all  alike,  viz  :  Alge- 
bra, geometry,  trigonometry  and  surveying ;  in  mathematics,  book- 
keeping, freehand  drawing,  rhetoric  and  English  literature,  human 
physiology,  general  chemistry,  and  Bomething  of  natural  philosophy 
and  botany. 

From  the  middle  of  Sophomore  year  the  courses  divide,  students  in 
engineering  putting  their  main  strength  into  mathematics,  mechanics 
and  drawing,  with  practice  in  the  field  and  workshop ;  while  students 
of  agriculture  work  more  in  the  laboratory  and  the  museum,  making 
chemistry  and  natural  history,  including  botany,  their  principal  studies, 
with  work  upon  the  farm  and  in  the  garden. 

To  all  alike  are  taught  military  tactics,  and  in  their  senior  year  the 
principles  of  intellectual  and  moral  philosophy,  logic,  political  economy 
and  constitutional  law. 
-^25 


Throughout  the  conrso  the  object  is,  on  the  one  hand,  to  tead 
BrtB — fifBt  ill  their  scientific  principle,  and  secondly  in  tlieir  pr*| 
HO  as  to  make  both  learned  und  skilled  workmen  ;  and,  on  that 
hand,  to  miike  good  men  and  iisefiil  dtizens,  able  to  take  their  p 
in  Bociety.  and  perform  their  diilies  as  such. 

The  students  consist  of  both  sexeB.  Ahont  one-fonrth  of  I 
are  girls  and  yoiing  ladies,  who  occapy  roomB  in  a  wing  ol 
building. 

The  question  has  been  frequently  asked  if,  in  schools  where  the( 
are  educated  together,  young  women  show  a  capacity  for  study  c 
to  that  of  young  men. 

From  an  experience  of  twenty-five  years  in  conducting  snch  sdi 
I  can  say  confidently  that  the  two  sexes  are  of  an  average  eqn^ 
their  capacity  for  scholarship. 

Some  of  our  best  students  are  young  ladies. 

One  of  our  best  raanipnlatora  in  analytical  chemistry  is  a  pi 
seventeen.  Variation  in  natural  ability  is  shown  in  different  fam 
not  in  sexes.  Our  yonng  women  recite  in  the  same  classes  witl 
young  men  and  retain  an  average  rank  there. 

Then,  fnrthpr,  the  preaonne  of  both  soxesi,  under  the  proper  syi 
makes  the  government  less  diEBcalt  and  more  wholesome. 

Sexual  isolation  for  the  purpose  of  culture,  is  contrary  to  natur 
makes  boys  rough  and  girls  silly.  Of  course  we  have  had  oeeae 
troubles  in  government.  Wliat  college  does  not?  But  such  troi 
are  far  less,  as  I  verily  believe,  both  in  number  and  seriousness, 
occur  under  the  old  plan  of  t!epanitiiig  tlie  sexes. 

I  am  unqualifiedly  in  favor  of  co-education. 

In  the  college  building  we  have  been  trying  a  new  experimei 
government  with  entire  success.  S'Wn  after  the  college  was  open 
said  to  the  students  that  the  maintenance  of  order  in  rooms  and 
was  mainly  their  aiTitir.  I  then  proposed  to  them  a  plan  of  seli 
emment,  which  was  adopted,  and  at  once  carried  out.  There  are  se 
sections  in  the  building,  a  section  being  composed  of  a  single  hal 
its  adjacent  rooms. 

The  students  of  each  section  choose  a  captain  and  lieutenant,  to 
charge  of  the  order  and  see  that  the  study  hours  are  kept. 

A  member  of  a  council  or  court  was  also  selected  by  eaeli  set 
and  this  court  meets  twice  a  week  to  try  all  offenses  reported  by 
captains,  and  if  guilty,  to  assign  certain  demerit  marks,  which  ai 
ported  to  the  faculty. 

Tliis  simple  p\an  for  &e\i-gONti-two\^T\\,V!iR,\^(ii«i-\K%tt"s  uniformly 


867 

cessful.  It  has  saved  the  faculty  all  the  petty  annoyances  which  arise 
Prom  the  maintenance  of  police  regulations,  and  its  influence  on  the 
atodents  themselves  is  very  salutary. 

I  do  not  think,  however,  that  it  could  be  sustained  without  the  aid  of 
&u  enlightened  public  opinion  on  the  part  of  the  students. 

We  require  all  students  to  spend  three  hours  a  day  in  manual  labor, 
Mid  to  meet  this  requirement  we  have  a  farm  of  900  acres,  400  under 
cultivation ;  a  garden  of  ten  acres,  an  orchard  of  small  and  large  fruits 
>f  equal  area,  a  workshop,  and  a  park  of  190  acres. 

We  do  not  call  this  work  compulsory,  though  all  engage  in  some  de- 
partments of  it. 

The  daily  labor  is  no  more  compulsory  than  the  daily  recitations, 
ind  the  students  come  to  both  with  equal  cheerfulness,  and  have  an 
iqual  freedom  of  choice  as  to  what  kind  of  work  they  shall  do.  We 
ire  striving  to  make,  as  soon  as  may  be,  all  the  work  strictly  educa- 
ional.  The  student  of  pomology,  for  example,  goes  into  the  orchard 
md  vineyard  ;  the  student  in  stock-breeding  has  the  care  of  stock  ;  the 
>otanist  works  in  the  garden,  and  the  mechanic  in  the  workshop ;  and 
he  young  ladies,  under  a  competent  superintendent,  do  nearly  all  the 
abor  of  the  kitchen,  the  dining-room  and  the  bakery. 

The  clerks,  librarians,  fire-builders,  bell-ringer  and  the  cleaners  of 
;he  public  rooms  and  halls  are  all  students,  and  the  whole  matter  of 
nanual  labor,  complicated  as  it  is,  seems,  somehow,  to  get  on  with  a 
good  degree  of  regularity. 

Of  course  it  cannot  be  permanently  successful  without  careful  and 
constant  watching,  but  we  have  never  for  a  moment  thought  of  aban- 
doning so  salutary  an  element  in  higher  education.  I  am  happy  to  say 
that  though  we  are  not  quite  three  years  old,  so  far  we  have  realized 
our  hopes,  in  numbers,  and  in  the  quality  of  students,  in  uniform 
manual  labor,  and  in  the  co-education  of  the  sexes. 

Mr.  Flagg — I  want  to  ask  the  gentleman  in  regard  to  the  price  paid 
for  labor. 

Pres.  Welch — The  highest  is  nine  cents  an  hour.  If  the  labor 
is  of  that  kind  requiring  skill  and  instruction — one  of  the  nicer 
processes  of  the  garden,  for  instance — we  pay  seven  cents,  but  what, 
is  called  the  dead  work  is  remunerated  at  the  rate  of  nine  cents  an 
hour. 

Mr.  Murtfeldt — I  believe  Dr.  Denison  has  some  experience  in  regard 
to  having  both  sexes  in  colleges,  and  I  should  be  glad  to  have  him  say 
something  about  it.     I  will  say,  while  on  my  fe^l,  \\v^\*'Cv\^  ^wx^^«t 
of  Prof. ,  at  the  I7ni  versity  of  MisBourv,  loot  ofi  «a^  Y^^^^"^  vA>iafe 
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best  Greek  scholar  in  her  claaa,  and  sho  was  at  least   one  of  the 
•beat  in  the  higlier  matberaatics  in  a  clasa  of  30. 

President  Denison — I  arn  pleased  to  know  tlie  qncation  was  selii 
in  Iowa  before  President  Welch  went  there.  Previous  to  that  tima 
■was  not  quite  settled.  In  Karisae  the  truateea  were  divided  on  theqw 
tion  of  admitting  ladies,  and  we  frankly  aaked  what  right  they  hads 
exchide  them,  as  the  endowment  was  not  given  to  any  particnlar  [«»- 
tion  of  the  citizens.  I  agree  with  President  Welch  in  hie  Btatemai) 
and  reference  to  that  matter.  It  ia  true  that  it  requires  care  in  go\tn. 
nient,  but  I  believe,  with  him,  that  government  on  the  whole  is  eawr 
where  the  sexes  are  together,  than  it  ia  wht're  they  are  in  sepsna 
schools.  The  system  of  education  in  Kansas  is  based  on  the  idealtiK 
Indies  should  enjoy  eqoal  privileges  witli  gentlemen,  not  only  io  tin 
common  schools,  bnt  the  higher  institutions.  Our  experience  in  k. 
fcrence  to  the  ability  of  ladies  to  compete  with  the  gentlemen,  bccopS 
with  the  statement  made  by  President  Welch,  and  some  of  onrW 
scholars  have  lic-en  ladies.  We  graduated  this  year  four  ladies  ai^ 
one  gentleman,  and  in  1867  we  graduated  throe  ladies  and  twogentlf 
men.  The  ladles  are  interested  in  fruit  culture,  in  horticulture — in  ^ 
a  portion  of  our  ladies  have  been  through  Waring^s  Elements  of  A?"- 
eiilture,  in  tlie  iigriciiitiiral  ohlPfl,  and  attended  tn  it  wiih  iniere*:.  I 
believe  this  ia  the  true  course  for  tlie  West,  and  I  think  the  East  l* 
working  into  it.  I  have  had  inquiries  from  Amherst  College  sritli 
reference  to  the  subject,  and  I  doubt  not  these  places  will  admit  !adi« 
before  hmg.  The  single  lady  that  appeared  in  the  Michigan  Dniver- 
sity,  and  was  not  excluded,  won  her  way  by  lior  eliaracter,  and  oV 
tained  not  only  a  standing  for  herself,  but  for  others,  and  now  tlierr 
are  thirty  there. 

Mr.  Flagg — What  is  your  experience  with  the  labor  qnestion  I 
President  Deniaon — I  am  sorry  to  say  it  is  not  the  ex]>erienoeo' 
President  WelsJi,  and  I  congratulate  Iowa  on  lier  sncccsa  in  this 
ter.  We  are  working  at  it,  and  accomplishing  sometliing.  They  bid 
a  groat  deal  the  advantage  of  us.  The  State  gave  them  a  building  c-«t- 
ing  $130,000,  making,  in  ail  its  appointments,  really  about  $2oO,000. 
and  placing  things  in  such  a  shape  as  to  not  only  invite,  but  eneonragt 
labor.  We  began  at  the  beginning  ;  we  were  poor  and  had  to  work 
up  ;  we  now  have  a  farm  of  415  acres  and  are  getting  tilings  into  shape; 
80  I  trust  our  report  on  the  labor  question  will  be  more  favorable  ia 
tbi;  future  tban  it  has  been.  We  have  proposed  to  pay  students  d'' 
their  Jabor. 
The  Chiurman— "Vf  e  ftVoxj.Va.Ve  ^s-iXQ  V<».t\t<sm.^■^^^.%l.,e^'^^^\^^L 
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President  Folwell — In  my  State  there  has  never  been  any  legislation 
on  the  subject  of  admitting  women  to  the  University.  There  is  no 
siich  thing  as  sex  known  in  the  charter,  or  act  of  incorporation.  They 
came  there  in  the  beginning  and  have  been  there  ever  since.  It  has 
been  with  us  entirely  successful.  There  have  been  some  difficulties, 
but  small  ones;  they  do  not  begin  to  compare  with  those  turning  up 
every  day  in  the  old  colleges,  as  President  Welch  has  remarked. 

The  two  sexes  are  mingled  as  they  are  in  the  family ;  we  could  make 
no  separation  owing  to  the  structure  of  the  building.  Thus  far  we  do 
not  find  the  male  students  get  the  start  of  the  young  ladies.  I  have 
no  doubt  of  the  result  of  the  experiment.  The  young  ladies  can  take 
cai*e  of  themselves  up  to  that  point;  whether  they  can  hold  their  own 
in  abstract  studies,  remains  to  be  seen.     I  think  they  will. 

The  manual  labor  question  has  not  vexed  us  as  yet.  It  strikes  mo 
it  can  be  settled  on  general  principles.  Each  institution  must  settle 
that  for  itself.  In  some  places  it  cannot  be  practiced  with  success, 
and  in  some  places  not  at  all.  President  Fairchild,  of  Oberlin,  wrote 
me  that  after  an  experiment  of  some  years,  they  were  obliged  to  give 
it  up,  because  the  expense  of  maintaining  it  was  overwhelming.  They 
could  not  afford  to  provide  the  material  for  the  students  to  labor.  Our 
farm  is  a  mile  from  the  building,  and  only  a  few  of  our  students  live 
in  the  University  Building.  The  farm  is  so  far  away  students  are  un- 
willing to  go  to  it. .  The  Agricultural  College  was  attached  to  the 
University,  and  buildings  have  been  erected  in  the  meantime.  It 
was  not  practicable  to  purchase  a  farm  in  the  immediate  vicinity,  but 
we  intend  to  build  there  one  of  these  days.  It  seems  to  me  it  will  be 
troublesome  to  provide  labor  for  a  large  body  of  students.  I  do  not 
commit  myeelf  on  the  question,  whether  it  ought  to  be  done.  Some 
can  do  it,  and  some  cannot.  In  principle  it  seems  to  me  it  is  not  ne- 
cessary. I  do  not  know  we  need  a  farm  any  more  than  we  need  a 
model  cotton  mill  or  machine  shop  to  carry  on  the  corresponding 
work  in  the  arts ;  still  it  is  convenient,  and  if  it  is  possible,  we  ehall 
endeavor  to  conduct  experiments  in  various  departments  of  agricul- 
ture. It  may  not  be  possible  to  co  operate  thoroughly  in  all  the  ex- 
periments proposed  here.  AVe  are  rather  far  North.  Corn,  for  in- 
stance, is  not  a  safe  crop  in  Minnesota.  If  the  frost  holds  off  two 
weeks  we  shall  have  an  excellent  crop  this  year,  but  last  year  it  was 
small.     We  do  not  want  to  do  much  in  winter  y^heafc^  \\.  \^  \i<^\.^^^<5k 


orop  and  U  raised  vtry  little.    Each  one  must  conduct  experinM 
laited  to  his  latitndu  iind  people. 

I  would  remark  that  in  Minnesota  we  recognizo  the  fact  that  Ik 
jrant  of  land  for  tLese  achoola  was  not  given  exclusively  for  agritil- 
tnru,  but  the  agricultural  und  mecliaaiciil  arts  and  all  industrial  prole 
liona.  Our  Univeiaity  is  located  at  what  is  to  be  very  soon  a ^ 
mn II u fact n ring  center.  There  is  water  power  enough  running  to 
to  supply  all  the  cotton  mills  in  the  country,  and  they  are  beginnhsj 
(o  avail  themselves  of  it.  For  that  reuaon  we  shall  be  obliged  to  Jf 
relop  our  deparlinent  of  mechanical  arts  BOniewhat  in  advance 
Bgricnltnral  We  have  in  Minnesota  sixty  thousand  square  w 
u  good  land  aa  there  is  out  of  doors,  which  needs  no  manure  forjeiK. 
ind  there  is  not  that  need  of  scientific  fanning  in  Minueaota  for  crof 
raising  that  exists  in  many  other  localities, 

I  will  allude  to  the  military  matter.  When  I  went  there  two ; 
ago,  I  found  holding  the  position  of  Professor  of  Military  Sciei; 
retired  officer  who  had  been  a  Major- General  of  the  volantoer*.  H« 
remained  with  us  but  a  year,  and  then  left  to  go  into  some  biianM. 
but  during  that  period  he  conducted  the  military  matter  quite  vigi> 
rously.  He  was  a  popular  and  succeeefnl  ioatractor.  Sinco  then  w 
thing  has  been  done,  and  whether  we  do  anything  further  wiH 
di.';iiT]d  upon  wlnitliur  wc  can  i,'i.-t  a  eiiccuest'iil  instr\iftor.  I  can'M- 
give  the  time  to  it  iriyself  to  conduct  the  exercises,  and  ive  liaveni' 
one  else  to  do  it.  Tho  practical  proposition  is  this:  That  we  bring  ibe 
matter  forward  in  a  proper  way,  and  ask  Congress  to  legislate  that  the 
military  exercisus  shall  not  be  obligatory  except  when  the  Secretary  of 
War  shall  dutail  an  oiHcer  lo  give  the  instriiclion.  "When  this  is  di>n>: 
\  think  we  onglit  to  be  obliged  to  give  the  instruction ;  otherwise  to  do 
it  or  not,  as  we  please.  I  have  no  doubt  the  intention  itf  Congress 
was  to  make  the  military  exercises  obligatory,  and  I  am  fully  disposed 
to  comply  with  the  letter  and  tho  spirit  of  the  law.  What  we  ought 
to  do  depends  on  what  we  can  do,  and  that  is  what  we  shall  do  in  Miu- 
nesota  if  we  got  an  officer  that  will  carry  it  out;  if  not  we  shall  wait 
awhile. 

I  want  to  make  one  remark  on  the  matter  of  secondary  edurntien 
I  think  this  is  the  great  want  of  the  country  jnst  now,  and  we  are 
doing  in  Minnesota  what  we  hope  will  stimulate  the  development  of 
the  secondary  schools.  1  think  we  make  a  mistake  in  organizing  the 
a^^'ricultural  colleges  as  academic  institutions  with  a  little  seasoninjr 
of  technical  studies.  I  do  not  believe  in  inviting  oiir  farmers  to  re. 
ceive  a  farmer's  education  tftaviAi.    1Ve,^iwsBL«.,\<\i%\fi  to  be  educated, 


^.will  need  the  same  kind  of  education  as  others ;  he  wants  to  be  a  man 
as  well  as  a  workman. 

We,  therefore,  propose  this  to  the  educational  men  in  Minnesota : 

_  that  they  develop  the  high  schools  of  the  State  as  rapidly  as  possible 
.to  do  all  the  work  up  in  the  end  of  the  Sophomore  year.     President 

~Aiigell  proposed,  in  his  address  at  Ann  Arbor,  that  the  high  schools  do 
all  the  Freshman  work  very  soon.  We  have  proposed  that  to  the  high 
schools  of  our  State.  When  this  is  done,  the  University  will  be  de- 
livered from  a  great  deal  of  work  which  belongs  to  the  secondary 
schools.  We  propose  to  start  our  Agricultural  College  from  this  com- 
xnon  basis  to  secondary  schools,  and  make  it  a  technical  school  of  agri- 
culture  and  the  mechanical  arts,  and  not  simply  higher  academic.  In 
the  meantime  what  we  shall  do  is  what  we  can  do.  I  propose,  as  a 
practical  thing,  to  assemble  this  fall  a  class  of  any  number  who  want 
instruction  in  agriculture,  for  the  purpose  of  practicing  it  We  shall 
give  no  degree  to  a  student  in  that  department  unless  he  has  a  good 
general  education.     I  should  be  glad  to  answer  any  questions. 

President  Denison — Let  me  ask  in  reference  to  training  in  your 
secondary  schools.  So  far  as  I  see  this  can  be  apcomplished  in  your 
chief  cities  and  principal  towns,  but  when  you  get  out  into  the  country 
towns,  which  need  the  benefit  of  the  agricultural  department,  they 
cannot  have  the  benefit  of  the  schools,  and  unless  the  institution  adapts 
itself  to  them,  they  go  unbenefited. 

Professor  Folwell — That  is  quite  right;  we  recognize  that  fact,  and 
are  maintaining  a  preparatory  department  intended  to  meet  the  wants  of 

^     such  schools.     Our  rule  is  this :  that  the  University  begin  almost  where 

^.  the  high  schools  leave  off;  we  intend  to  work  in  harmony  with  them. 

'  We  have  this  advantage,  that  we  have  rather  a  clean  sweep  in  no  com- 
peting institutions ;  we  propose  to  leave  the  secondary  work  to  the  pub- 
lic high  schools  and  the  denominations.  I  have  long  been  of  the 
opinion  that  the  division  under  the  last  grant  was  unfair.  It  was  made 
in  18t)2  on  the  basis  of  the  thin  population.  Since  then  Minnesota 
has  doubled  in  population,  and  has  acquired  one  additional  representa- 
tive, but  we  have  got  no  more  land  for  the  college.  It  seems  to  me 
such  a  basis  of  division  never  could  be  fair.  I  have  no  plan  just 
now  to  propose,  but  certainly  a  better  one  might  be  devised.  The 
State  of  New  York  has  46,000  square  miles  of  land,  and  she  gets 
990,000  acres  of  land.  What  does  Illinois  get?  480,000  acres,  and 
she  has  55,000  square  miles;  Minnesota  has  83,000  square  miles,  and 
gets  1:^0,000  acres.  It  seems  to  me  the  opposition  which  might  arise 
in  changing  this  matter  can  be  met.  They  do  ivo\.  "^-^  \.^  V-w^^  vscv:^ 
located  In  the  States. 


not  be  at  all  difficalt  at  tlie  tiouth  to  get  as  mnch  lab 
desirable  for  the  purpose  of  illustrating  the  principal 
coarse  in  which  the  atudent  ma;  be  at  the  time.  The 
eulty,  however,  which  I  perceive  is  not  very  mnch  ineisi 
gentleman  who  first  spoke  ;  that  is,  that  of  governmeni 
gentlemen  have  spoken  on  the  euppoBition  that  the  Bti 
cated  iu  dormitories.  We  have  about  come  to  the  com 
dormitory  system  was  impracticable,  and  intend  to  aboli 
or  introdnce  military  discipline.  It  is  proposed  by  our  t 
the  agricaltnral  students  remain  in  the  dormitories  'n 
students  are  free  to  go  where  they  please.  I  would  i 
asy  such  separation  of  the  two  classes  has  been  introd 
else,  and  especially  in  the  TTniversity  of  Michigan,  whii 
largest  experience  1  It  seems  to  me  injudicious,  bat  it : 
vail,  and  I  should  he  happy  to  have  any  snggestion  on 
believe  any  sach  distinction  between  the  students  wonld 
sud  nnuecessary,  to  say  the  least. 

ILLINOIS   IHDUSTBIAL    DNIVEESITT. 

The  Chairman — In  regard  to  the  questions  that  have 
have  all  been  interesting  to  us  because  we  have  had  t 
that  has  touched  on  them.     We  have  recognized  the  fact 
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vork,  forest  planting  or  the  care  of  green  houses.  We  have  all  of 
hese  departments,  indeed,  in  successful  operation  in  a  small  way.  We 
lave  a  market  garden  and  a  nursery,  and  a  large  fruit  plantation — 
lerhaps  as  large  a  variety  in  our  orchard  as  will  be  found  in  any  one 
orchard  in  the  country.  There  are  about  8,000  trees  and  about  1,400 
T'arieties  in  apples.  We  have  several  hundred  varieties  of  pears,  and 
%  considerable  collection  of  the  small  and  other  fruits.  We  have  the 
trees  there  in  nursery,  or  already  in.lield,  and  have  a  forest  plantation 
bo  experiment  with,  and  some  thirty  sorts  of  timber  trees,  selected  by  the 
best  authorities  as  being  promising  for  timber  groves  on  the  prairies. 
We  have  also  green  houses  which  are  now  particularly  under  the  care 
^f  the  young  ladies.  We  have  also  a  course  in  mechanical  engineer- 
ing, a  course  in  civil  engineering,  and  some  who  have  begun  the  ele* 
cnontary  ])arts  in  a  course  of  mining  engineering.  We  have  a  course 
in  architecture,  and  two  or  three  students  have  entered,  and  we  are 
making  provit^ion  for  a  full  development  of  the  course.  We  have  a 
course  of  applied  chemistry  besides  the  analytical  course,  and  we  have 
ilso  a  commercial  course.  The  teacher  is  a  gentleman  who  was  for  some 
jine  a  teacher  in  one  of  the  commercial  colleges,  but  of  more  liberal 
culture  than  many  of  them,  and  gives  instruction  in  the  branches  suit- 
sible  to  tit  a  man  for  commercial  life.  We  have,  in  addition  to  that,  a 
military  course  partly  developed.  The,  students  in  the  military  course 
bave  simply  been  in  some  text  books  in  tactics.  I  should  have  said 
at  flie  outset  that  we  adopted  the  voluntary  plan  as  to  study ;  that  is, 
we  threw  the  whole  field  as  far  as  we  could  open,  and  allowed  students 
to  select  their  own  courses  and  their  own  studies  in  the  course.  We 
have  several  recommended  courses  that  we  put  in  the  hands  of  the 
students,  and  say  to  them  if  they  have  no  choice  of  their  own  they 
had  better  take  that,  and  they  have  largely  followed  the  course  advised 
They  are  most  of  them  four  year  courses.  We  do  not  confer  degrees. 
The  members  of  the  Legislature  visited  us  during  the  last  winter, 
and  asked  the  question  whether  we  wished  to  have  our  law  of  organi- 
zation modified  so  as  to  give  us  the  power  to  confer  degrees.  I  told 
them  I  had  no  care  in  the  matter;  that  for  a  year  or  two,  until  our 
reputation  was  perhaps  wider,  it  might  be  a  little  benefit  to  us ;  in  the 
long  run  we  hoped  to  make  the  certificate  we  gave  of  equal  value,  and 
did  not  care  to  confer  honorary  degrees.  We  have  a  sort  of  diploma 
which  states  that  the  student  holding  it  has  pursued  a  partial,  or  tiiU 
course,  in  the  different  departments  he  has  chosen,  and  attained  a  cer- 
tain percentage  of  scholarship  in  the  studies  mentioned^  a]idtJb»ae^>a^ 
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the  privilege  of  andertRking  their  own  governraeat  in  t 
They  had  a  meeting  and  UDanimotifily  voted  to  andertal 
ment.  We  have  a  Bemi-military  organization  as  we  hav 
oateet.  Every  corridor  has  its  Hall  Sergeant,  whose  b 
aeeemble  the  men,  lead  them  to  the  chapel,  etc  I  saggi 
Bliould  appoint  a  council,  and  a  conncil  of  five  or  eiz  men 
with  a  president,  who  act  as  a  conrt,  the  Adjutant  of  tl 
ing  the  chief  executive  officer.  The  Hall  Sergeant  in  ea 
any  offenses  to  the  Adjutant,  and  they  are  then  triec 
They  have  appealed  to  me  but  two  eases  only  in  th 
Shortly  after  the  opening  of  their  government,  they 
caught  in  one  of  the  rooms  a  nnmber  of  boys,  with  som 
having  a  dance,  and  it  was  against  their  rnles,  and  asl 
should  do  in  the  case.  I  said  to  them,  "Is  it  a  violation 
They  said,  "Yes,"  "Can  you  prove  the  guilt  of  the  par 
Said  I,  "Then  there  is  no  option ;  you  must  enforce  the  1 
heard  anything  farther  about  the  matter.  The  other  < 
before  me  was  that  of  a  young  man  who  declined  tc 
They  didn't  tell  me  what  his  ofiense  was,  and  I  did  not 
him  he  must  obey  Che  rales,  or  leave  the  schooL  The 
oat  their  constitution  and  by-laws,  and  put  them  np  in  ti 
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where,  and  would  not  have  enough  if  every  college  in  this  State  was 
crowded  to  the  utmost,  and  there  is  no  room  for  jealousy. 

The  first  two  years  of  the  history  of  the  Institution  we  had  no  young 
ladies ;  they  were  not  admitted.  We  were  not  provided  with  conven- 
iences for  them,  as  we  are  not  very  well  now.  Although  the  argu- 
ments pro  and  con  seem  to  be  so  equally  balanced  that  I  did  not  think 
it  was  a  matter  of  much  consequence  either  way,  my  own  private  con- 
viction had  been  that  while  I  believed  in  the  entire  capacity  of  young 
ladies  for  a  college  education,  I  do  not  recognize  any  great  difference, 
for  I  have  had  young  ladies  go  through  calculus  and  other  depart- 
ments with  as  much  success  as  others,  and  as  to  their  need  of  educa- 
tion, I  do  not  see  any  difference  between  the  sexes;  if  anything,  I 
would  rather  give  education  to  the  women  than  the  men,  and  as  to 
their  right  to  edacation  nobody  can  question  that.  Still  I  have  always 
bit  disposed  to  say  this :  if  you  are  too  poor  or  too  mean  to  give  to 
women  equal  institutions,  then  let  her  be  admitted  to  tHe  best  you 
tiave  ;  but  my  own  impression  was,  if  the  nineteenth  century  would  do 
irhat  it  ought  to  do,  it  would  endow  its  woman^s  university  with  as 
bJToad  a  basis  as  that  provided  for  young  men,  but  if  you  cannot  do  it, 
pve  woman  the  best  education  you  have.  When  it  came  to  a  vote,  the 
sommittee  who  had  it  in  charge  being  equally  divided,  I  gave  my  voice 
n  favor  of  their  admission.  I  have  some  daughters  of  my  own  I  love 
oo  well  not  to  wish  to  give  them  all  the  advantages  possible.  I  knew 
>efore  hand  there  were  great  advantages  in  the  way  of  government. 
Che  influence  on  each  other  of  the  sexes  is  certainly  good.  We  have 
leveral  ladies  in  the  chemical  laboratory  doing  themselves  and  the 
^todies  good  justice.  Several  of  them  are  interested  more  or  less  in 
onie  of  the  practical  studies.  I  suggested  to  onr  gardener  that  the 
rouug  ladies  go  into  his  green-house  under  his  supervision,  and  they 
tre  doing  in  term  time  a  large  portion  of  the  work.  There  is  not  much 
lone  in  Kew  England  by  ladies  in  farming,  but  I  recollect  meeting,  on 
>ne  of  our  excursions,  a  New  England  school  teacher  who  had  come 
lere  and  bought  ten  acres  of  land,  and  I  found  her  out  with  big  mit- 
;enB  on,  with  her  hired  man,  at  work  raising  fruits  and  garden  vegeta- 
>les,  and  making  money.  She  had  not  had  the  benefit,  even,  of  an 
igricnltural  education,  but  was  working  out  her  destiny  because  she 
lad  worn  out  her  health  in  the  school  rooms  of  the  East. 

The  question  of  labor,  our  friends  all  agree,  is  a  difficult  one.    One 
night  come  in  here  and  ask  us  the  question,  "  Why  are  you  troubled 
has  about  it  %    Why  don't  you  give  it  up  it*  \t  co^\»»  ^o  \si^OcL\x«vi^^v^'^ 
^Lt  the  outset  I  gave  yon  our  history,    WexLudfeil.ooY^^^ii^^'^^l'^**'' 


claBBes,  and  throw  tlio  inflnenco  as  tar  as  we  can  in  t' 
please  to  hand  in  jonr  names  to  the  proper  offlcer,  with 
you  have  been  acciiBtonied  to  do,  or  which  yoii  wish 
hoars  of  the  day  at  which  yon  will  be  at  liberty."  Tli 
three  labor  claBses  to  labor  two  honrs  each — one  fron 
another  from  one  till  three,  and  another  from  two 
leave  the  house  between  four  and  five  for  general  lectui 
other  exercises.  Then  we  take  the  labor  class  of  the  mi 
tribnte  them  to  the  garden,  to  the  ornamental  grounds, 
to  wherever  we  may  have  labor  for  them ;  and  we  do  80 
noon  classes.  They  report  to  the  Snperintendent  in  i 
expected  at  the  proper  hourB  to  appear  on  the  grooud 
chanical  Shops  we  work  ander  the  same  system,  excep 
of  the  work  we  allow  piece-work — that  is,  giving  them  i 
to  do,  and  the  Professor  says,  "  That  is  worth  so  mnch," 
to  take  their  own  time  about  it.  In  tiie  Mechanical  C 
say,  innsmuch  as  it  requires  a  great  deal  of  instructioi 
from  skilled  men,  they  are  required,  for  three  terms  of 
take  shop  practice,  jast  as  a  student  in  chemistry  takes  } 
tice,  for  which  he  gets  no  compensation. 
Why  should  we  keep  up  this  ?    To  my  mind,  tliese  a: 
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course,  that  a  man  who  has  spent  fonr  years  in  scientific  stndy,  will  go 
ont  as  a  day  laborer  on  the  farm.  They  will  work  with  their  brains, 
but  after  all  it  is  necessary  they  should  know  practically,  and  they 
never  can  do  it  except  by  labor.  We  find  this — that  a  practical  appli- 
cation in  any  of  the  exercises  as  well  as  in  any  of  the  arts  giyes  a  prac- 
tical and  correct  judgment  of  the  value  of  the  facts  in  this  science.  To 
illustrate  what  I  mean  :  To  the  student,  the  principles  and  the  facts  of 
!;he  science  of  the  facts  in  the  books  are  on  a  dead  level,  and  it  takes  as 
many  lines  of  the  book  to  describe  a  fact,  as  it  does  a  controlling  prin- 
ciple ;  the  teacher  may  distinguish  the  difference,  but  the  pupil  does 
aot.  When  he  sees  the  practical  application  of  it,  he  knows  it  at  once. 
There  we  have  another  objection.  In  the  stndy  of  natural  history  and 
:he  sciences  of  observation  and  experiment,  we  make  a  mistake  in  set- 
ting them  to  learn  that  from  books.  When  he  studies  natural  history, 
tie  studies  what  cannot  be  put  into  a  book,  but  is  outside  of  it  I 
recollect  with  what  eagerness,  when  I  had  been  poring  over  Latin  or 
Greek  lor  so  long,  I  commenced  the  study  of  Geology  and  Botany, 
Eind  the  interest  with  which  I  went  about  it ;  but  this  zeal  evaporated 
Ln  nine  out  of  ten  before  we  had  been  three  weeks  in  the  class,  simply 
because  we  were  studying  not  Botany,  but  descriptions  of  Botany,  and 
in  these  schools  you  will  be  obliged  to  show  these  applications  not 
simply  with  the  eyes,  but  with  the  hand,  and  failure  will  result  unless 
they  receive  that  training  that  comes  alone  from  the  practical  adapta- 
tion  of  means  to  ends.  If  I  take  a  theorem  in  a  book,  and  my  pupils 
Learn  it,  I  am  never  quite  certain  that  their  judgment  has  been  pre- 
cisely correct,  but  when  a  man  makes  a  judgment  in  regard  to  the 
lirection  of  forces  to  split  a  stick  of  wood,  for  instance,  the  next  blow 
tells  him  whether  his  judgment  was  right.  The  men  who  are  leaders 
3r  forces  in  this  country — I  do  not  care  in  what  department — are,  in 
nine  cases  out  of  ten,  men  who  some  time  in  their  life,  probably  before  . 
they  went  to  college,  knew  how  to  work,  and  were  trained  to  work. 
I  am  solicitous  for  one,  as  I  suppose  you  are,  that  our  Industrial  Uni- 
versities shall  send  out  characteristic  men  without  titles  or  degrees,  but 
with  education,  to  take  their  place  in  the  ranks.  I  have  an  idea  what 
I  want  them  to  be — not  mere  fluent  talkers  ;  I  would  like  to  have 
them  speak  respectably  if  they  have  anything  to  say,  and  know 
enough  to  keep  still  when  they  have  not — not  merely  men  who  can 
chatter  about  science,  but,  with  intelligent  and  practical  minds,  can  do 
whatever  they  are  required  to  do,  wherever  it  is — intelligent,  able, 
working  men,  who  do  not  feel  above  labor,  but  regard  it  a&  qvw^  ^^^Ja.^ 
incidentB  oflUe,  and  one  of  the  necesaary  t^^vjXXa.     ^^^a^^EMW" 


the  stadeots  do  not  work,  but  there  it  no  mnn  amoog'  them  thil  ias 
not  Imnor  work,  and  no  one  liositnteB  to  jmt  on  his  old  clotliWBi! 
march  out  with  hie  epade  or  hoe  and  work'.  Thcjr  kno\pull  uf  ashiiH 
Ulwr  an  the  iiii-ans  hy  whk-h  the  vast  millions  of  the  tkmiljr  of  an 
tsuBt  lie  BnMaiited  with  daily  bread. 

I  think  I  have  touched  all  the  points  called  out  bv  the  speet^h  of  hit 
friend,  with  thitt  t-xception  :  there  has  been  the  uiuet  eutbuaiaem  ii  At 
Institution  in  tho  Htndiot,  of  any  school  I  erer  knew,  and  tbiira  liir* 
beien  the  fewest  I»^;;Rrd8.  and  the  least  di^^poeition  to  shirk  work.  Tb<4 
said  to  me :  "  If  you  maku  the  studies  all  free,  you  will  have  the  bnn 
•ome  in  and  take  the  things  that  are  easy,  and  leave  the  tbingt  tkn 
sre  hard."  They  take  the  things  tliat  thi-ir  good  common  seiise  teh 
them  are  the  things  that  will  be  the  best  for  their  future  power  in  \it 
world.  They  will  take  that  thing  which  tends  most  direotly  toil" 
«nd,  if  ihey  have  to  stand  ou  their  heads  to  study.  There  is  no  dtngfi 
io  throwing  up  the  whole  field  of  labor,  and  eaying  to  young  men: 
"Take  what  you  want,  what  you  have  time  for,  what  yon  need."  Tlw 
result  has  been  a  very  rapid  growth  of  the  institution.  I  ought  loaij 
perhaps,  here,  we  have  not  felt  ourselves  compelled  to  fuUow  Kef 
BngUmd,  much  as  we  honor  her,  but  we  hare  felt  onrBdvea  at  eote 
lilwrty  to  build  up  an  institution  for  Illinoia.  We  have  not  a^ked  oaf 
selves  the  question,  what  tliey  reqLiire  fur  adinieeion,  but  what  the 
young  men  are  prepared  to  do,  and  what  they  will  do.  and  what** 
can  do  for  them.  They  may  not  trnvel  over  a  tour  years'  course,  and 
they  may  not  begin  as  I  did,  or  end  at*  I  did,  hut  the  education  will  not 
be  determined  by  the  point  they  stop  at,  but  the  distance  they  caa 
climb  afterwards.  If  you  will  give  us  time,  I  think  we  will  succcBsfnlly 
compete  in  the  ultimate  standing  our  young  men  will  take — at  least,! 
have  no  fear  of  them,  and  am  ready  to  take  the  yonng  men  as  the 
schools  of  the  State  will  furnisJi  them  to  us. 

In  regard  to  the  military  education,  I  do  not  know  what  was  the  a- 
tention  of  tlie  lawmakers.  We  are  taught  not  to  go  behind  the 
statutes  but  take  them  as  they  are.  The  law  says,  we  must  not  omit 
military  tactics.  We  organized,  and  were  fortunate  in  having  for  our 
teacher,  Professor  Snyder,  who  was  here  to-day,  but  has  now  gone— 
a  gentleman  who  was  in  the  Poliah'army,  and  afterwards  in  the  Aor 
trian  army,  at  the  great  battle  of  Solferino,  and  afterwards  in  the  ser- 
vice of  this  government.  Ho  organized  a  university  battalion  atid 
four  companies,  and  successfully  drilled  tliem.  We  took  this  groumi 
and  I  am  glad  ti>  take  this  occasion  to  say  we  have  held  on  patientl}', 
hoping  for  aometlimg.     V  Vno-«  xVa.';,'Cv\ftwi»;\\Mr3  *ivC^.,^&Ks.^iia uovelrr 
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has  worn  off,  becomes  a  little  tiresome,  and  it  requires  effort,  enthusi- 
asm and  ability  on  the  part  of  the  instractor  to  keep  it  np,  but  it  can 
be  kept  up.     All  our  students  drill.     These  companies  are  under  the 
inamediate  command  of  the  students  who  take  military  tactics  as  a 
study.    We  shall  open  on  the  18th  of  September  a  drill  hall,  60  feet 
by  120,  with  a  large  platform,  giving  space  for  300  spectators,  and  also 
a  lower  story  devoted  to  large  machine  shops.     I  am  delighted  with 
the  success  we  have  met  with  in  the  teaching  of  mechanical  engi- 
neering, in  a  practical  way.     I  inquired  of  the  schools  I  saw  abroad, 
as  to  that  point,  and  found  they  had  tried  shops,  and  in  most  cases 
abandoned  them,  but  the  difficulty  they  had  was  this :   their  students 
never  expect  to  be  laborers  like  ours ;  they  simply  expect  to  be  me- 
chanical engineers,  and  havQ.  charge,  in  the  way  of  superintendence, 
of  large  manufacturing  interests,  maybe.    But  this  matter  of  labor  is 
of  great  consequence.     I  said  to  our  Professor,  ^^We  have  $2,000  to 
bny  books  and  apparatus  to  illustrate  mechanics."    He  said  to  me : 
**Let  me  make  the  apparatus  we  want"     I  said,  "Very  well,  if  you 
think  you  can  make  it  as  quick  as  you  can  buy  it,  do  so."    There  were 
several  applicants  for  the  course  of  mechanical  engineering.    He  went 
into  a  vacant  shop  that  he  got,  bought  some  tools,  and  made  patterns 
of  a  steam  engine.    He  wanted  one  of  peculiar  construction  for  illus- 
tration.    When  he  got  it  at  work,  he  wrote  to  Mr.  Corliss,  the  proprie- 
tor of  the  well  known  Corliss  engine,  for  the  privilege  of  making  the 
valve  gear,  of  the  Corliss  pattern.    Permission  was  given,  and  he  sat 
down  to  make  his  drawings  of  the  valve  gear  adapted  in  size  to  his 
own  engine.    He  invented  a  better  one,  and  obtained  a  patent  on  it — 
better  than  the  Corliss  invention,  because  it  does  better  work  and  is 
cheaper ;  the  whole  engine  can  be  made  as  cheap  as  the  Corliss  cutoff. 
They  made  our  apparatus  of  various  kinds,  put  steam  heating  into  the 
building,  and  various  other  things.    They  are  making  castings  for  a  20 
horse-power  engine  that  they  say  shall  run  so  smooth  that  standing 
with  your  back  to  it,  you  cannot  tell  whether  it  is  running  or  not. 
The  beauty  of  it  is,  that  it  has  inspired  such  intense  zeal,  that  every  old 
book  of  mechanics  in  the  library  has  been  rumaged,  and  we  have  been 
obliged  to  send  abroad  for  books.    They  have  taken  out  patents,  and 
one  of  the  students  has  rented  a  shop,  and  is  making  a  patent  windmill. 
I  am  delighted  with  the  result  of  this  shop  practice. 

LABOR  FOE   STUDENTS. 

Mr.  Boberts — Mr.  Chairman,  I  have  been  quite  interested  in  ^cssvs 
deecription  of  the  working  of  your  InBtita\ioii)  audi  \  ''ir^Sfiw  \*i  ^«^  'Cm^ 


we  have  eneceeded  in  nearly  the  same  way,  I  have  been  conncctd 
■with  the  iiifititiitinn  only  about  a  yeiir,  hut  have  had  much  to  do  «iil 
the  stndenta  on  the  farm,  ninning  a  large  farm  altiioBt  cxcliiaivelrb* 
tht^ir  aid.  Last  3'wir  wo  tile  drained  considerahle,  and  much  of  the 
han  been  done  by  the  fathers  of  these  studente  when  they  have  if- 
turned  home  and  explained  its  beneGts.  The  result  abroad,  also.lui 
been  einiilar  with  regard  to  deep  plowing.  And  I  claim  thattbewan 
the  influences,  to  a  very  great  extent,  that  are  to  go  ont  from  these  ooi- 
legefl.  We  are  not  only  to  oontinne  to  send  them  out,  but  they  arot* 
be  teachers,  and  they  are  doing  it,  to  my  knowledge.  I  have  reeeJFd 
qnite  a  nnmber  of  jipplicationa  from  the  boys,  for  some  of  the  wbrt 
which  they  helped  to  raise.  In  these,  and  many  other  ways,  they  will 
scatter  the  inforinution  they  have  received  at  onr  colleges,  and  in  tttit 
way  help  to  inspire  a  proper  ajipreciation  of  our  etf.>rta. 

Pre*.  Folwell — We  find  difficulty  in  furniBhing  worlr,  I  should  fih 
to  know  what  kind  of  trade  or  man nfactnring  business  I  could  start.  W 
employ  the  yonng  men.  If  I  had  an  employment  for  100  vfinng  mw. 
at  which  they  conld  earn  their  living,  it  would  be  of  great  seTviw  B 
those  whose  means  are  limited.  The  practical  queatioa  is,  wluM 
shall  do, 

Mr.  Rotipi-ts— In  my  cxperionpe  ,liirin<r  tlio  last  year,  onr  boys  hm 
constructed  fence.  I  let  it  to  tliem  l>y  llm  job.  We  make' all  I'M 
fenccB  in  that  way.  Our  students  miik  forty  odd  cows,  and  tliev  tats 
cnre  of  the  cows;  and,  in  addition  to  that,  take  care  of  quite  a  niimbet 
of  head  of  blooded  stock,  in  connection  with  their  lectures  on  sioct 
breeding.  You  can  tell  the  students  the  diiferenee  between  the  harsi 
and  soft  feeling  of  an  animal,  bnt  he  cannot  understand  it  without  th« 
examples  before  him.  We  plant  all  our  com  by  the  help  of  studen!!. 
I  can  get  more  work  out  of  a  squad  of  forty  students,  for  two  honrt 
ami  a  half,  than  from  hired  men.  In  some  kinds  of  work  there  is  i 
profit;  others  reen It  in  loss,  Certain  kinds  of  work  can  be  done— 
cntting  corn,  for  instance.  We  cut  corn  two  cents  a  shock  cheaper  thai 
WR  could  by  outside  help.  AVe  shall  have  this  year  some  5,0"0« 
6,000  bushels  of  corn,  in  all  probability.  Our  churning  is  done  bv  tlw 
students ;  in  fact,  we  use  ihem  in  almost  every  place.  As  I  caiof 
away,  almost  the  last  thing  was  to  give  some  direction  about  hauiinf: 
wood  for  the  bakery,  and  the  students  cut  the  wood  at  so  much  awni 
Sometimes  the  students  want  to  work  half  a  day.  They  come  iu  tbe 
moniing,  and  are  ready  Co  start  at  seven  o'clock  ;  instead  of  having  » 
dread  of  work,  they  are  anxious  to  do  extra  jobs.  Most  of  them  ait 
Jiiiiited   aoiiHiw\iat  \iv  itniiT  taftB.'na,  -Kaft. •sVen. ^ tUe  first  of  the  monti 
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they  are  able  to  reduce  their  expenses  for  the  past  month,  by  six,  or 
eight  or  ten  dollars  earned,  it  aids  them  very  much. 

Dr.  Miles — I  think  that  in  the  practical  departments,  labor  cannot 
-well  be  dispensed  with.  Students  who  are  at  work  on  the  farm  take 
a  greater  interest  in  the  study  of  agriculture.  There  are  many  topics 
-which  are  difficult  to  teach  in  a  satisfactory  manner  without  actual 
illuBtatition  before  you.  Take,  for  instance,  some  processes  in  the 
laying  of  tile  drains,  putting  it  down  in  quicksand,  etc.  You  may 
lecture  by  the  hour,  and  still  the  student  does  not  appreciate  the  im- 
portance of  the  directions  given.  Put  him  in  the  ditch  and  he  sees  at 
once  how  it  is,  and  he  takes  a  greater  interest  in  the  lectures.  So,  in 
regard  to  stock.  We  look  upon  our  farm  stock  as  the  means  of  illus- 
tration, as  much  as  anything  in  the  apparatus.  Lectures  on  the  differ- 
ent breeds  of  stock  cannot  be  appreciated  unless  they  have  the  animals 
before  them.  There  are  certain  peculiarities  you  cannot  well  describe, 
but  you  can  point  them  out.  Our  students  do  not  object  to  any  kind 
of  labor.  We  do  not  set  the  students  at  work  that  they  understand, 
bat  at  work  that  they  do  not  understand.  We  do  not  in  this  labor 
have  reference  to  the  gaining  of  manual  dexterity  merely,  but  we  want 
the  student  to  continue  at  the  particular  kind  of  work  until  he  under- 
stands the  manner  in  which  it  should  be  done.  This  season  we  have 
put  up  a  large  building ;  the  students  laid  the  foundation,  cut  the  tim- 
ber, took  it  to  the  saw-mill,  and  put  it  up,  and  they  feel  proud  of  it 
Although  we  may  never  work  at  the  carpenter's  trade,  yet  when  we 
have  buildings  to  put  up,  we  shall  know  whether  they  are  properly 
constructed. 

The  Chairman — The  question  that  Pros.  Folwell  suggests,  is  a  prac- 
tical one — what  to  provide.  I  can  see  the  time  will  come  when  all  the 
fences  will  be  put  up  that  we  want — all  the  buildings  required  will  be 
finished,  and  when,  for  instance,  all  our  underdraining,  which  we  have 
used  largely,  will  be  done — when  there  will  be  no  work  of  that  kind. 
The  question,  I  think,  ultimately,  will  come  down  to  this.  We  will  be 
obliged  to  resort  to  work  whatever  we  have  on  the  grounds  available 
for  the  students  in  that  apartment.  That  is,  the  agricultural  students 
will  have  whatever  work  we  have  on  the  farm,  the  horticultural  stu- 
dents work  in  the  garden,  and  the  mechanical  students,  the  work  of 
bhe  shops.  I  think  all  of  us  will  be  obliged  to  relinquish  the  labor 
system,  except  the  ordinary  work.  In  Kentucky  they  have  a  large 
wagon  manufactory  connected  with  their  Institution.  The  trouble  is, 
:h6  mechanics  of  the  State  will  find  just  the  same  faviit  ^\X}cl^^t£l 
attempting  manufacturing,  that  they  do  now  w\\XiteSst^\i<i^'v»^^^^^sa^ 
—27 


which  they  helped  to  raise.  Id  these,  and  maoy  other  w 
scatter  tlie  information  they  have  received  at  our  collei^f 
way  help  to  inspire  a  proper  appreciation  of  our  effurts, 

Fres.  Folwell — We  find  difficulty  in  famishing  work, 
to  know  what  kind  of  trade  or  mannfactiirtnf;  bneiness  t  < 
employ  the  yonnjj;  men.  If  I  had  an  employment  for  10( 
at  which  they  could  earn  their  living,  it  would  be  of  gr 
thode  whose  means  are  limited.  The  practical  qneatioi 
shall  do. 

Mr.  Roberts — In  my  experience  during  the  last  year,  o 
constructed  fence.  I  let  it  to  them  by  the  job.  We 
fences  in  that  way.  Onr  students  milk  forty  odd  cows,  i 
care  of  the  cows ;  and,  i  n  addition  to  that,  take  care  of  qr 
of  head  of  blooded  stock,  in  connection  with  their  lecta 
breeding.  Ton  can  tell  the  stndents  the  difference  betwt 
and  soft  feeling  of  an  animal,  bnt  he  cannot  understand  i 
examples  before  him.  We  plant  all  onr  com  by  the  helf 
I  can  get  more  work  ont  of  a  sqnad  of  forty  stndents,  1 
and  a  half,  than  from  hired  men.  In  some  kinds  of  wo: 
profit;  others  resalt  in  loss.  Certain  kinds  of  work  cai 
cutting  corn,  for  instance.  We  cnt  com  two  cents  a  shock 
we  could  bv  outside  help.     We  shall   have  this  vear  no 
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hey  are  able  to  reduce  their  expenses  for  the  past  month,  by  six,  or 
dght  or  ten  dollars  earned,  it  aids  them  very  much. 

Dr.  Miles — I  think  that  in  the  practical  departments,  labor  cannot 
v'ell  be  dispensed  with.  Students  who  are  at  work  on  the  farm  take 
I  greater  interest  in  the  study  of  agriculture.  There  are  many  topics 
v'hich  are  difficult  to  teach  in  a  satisfactory  manner  without  actual 
llustration  before  you.  Take,  for  instance,  some  processes  in  the 
aying  of  tile  drains,  putting  it  down  in  quicksand,  etc.  You  may 
ecture  by  the  hour,  and  still  the  student  does  not  appreciate  the  im- 
>ortance  of  the  directions  given.  Put  him  in  the  ditch  and  he  sees  at 
►nee  how  it  is,  and  he  takes  a  greater  interest  in  the  lectures.  So,  in 
egard  to  stock.  We  look  upon  our  farm  stock  as  the  means  of  illus- 
ration,  as  much  as  anything  in  the  apparatus.  Lectures  on  the  differ- 
nt  breeds  of  stock  cannot  be  appreciated  unless  they  have  the  animals 
►efore  them.  There  are  certain  peculiarities  you  cannot  well  describe, 
mt  you  can  point  them  out.  Our  students  do  not  object  to  any  kind 
►f  labor.  We  do  not  set  the  students  at  work  that  they  understand, 
►at  at  work  that  they  do  not  understand.  We  do  not  in  this  labor 
lave  reference  to  the  gaining  of  manual  dexterity  merely,  but  we  want 
he  student  to  continue  at  the  particular  kind  of  work  until  he  under- 
tan  ds  the  manner  in  which  it  should  be  done.  This  season  we  have 
»at  up  a  large  building ;  the  students  laid  the  foundation,  cut  the  tim- 
►er,  took  it  to  the  saw-mill,  and  put  it  up,  and  they  feel  proud  of  it 
Although  we  may  never  work  at  the  carpenter's  trade,  yet  when  we 
lave  buildings  to  put  up,  we  shall  know  whether  they  are  properly 
ODstructed. 

The  Chairman — The  question  that  Pres.  Folwell  suggests,  is  a  prac- 
ical  one — what  to  provide.  I  can  see  the  time  will  come  when  all  the 
iences  will  be  put  up  that  we  want — all  the  buildings  required  will  be 
inished,  and  when,  for  instance,  all  our  underdraining,  which  we  have 
ised  largely,  will  be  done — when  there  will  be  no  work  of  that  kind. 
Che  question,  I  think,  ultimately,  will  come  down  to  this.  We  will  be 
)bliged  to  resort  to  work  whatever  we  have  on  the  grounds  available 
or  the  students  in  that  apartment.  That  is,  the  agricultural  students 
ivill  have  whatever  work  we  have  on  the  farm,  the  horticultural  stu- 
ients  work  in  the  garden,  and  the  mechanical  students,  the  work  of 
he  shops.  I  think  all  of  us  will  be  obliged  to  relinquish  the  labor 
lystem,  except  the  ordinary  work.  In  Kentucky  they  have  a  large 
vagon  manufactory  connected  with  their  Institution.  The  trouble  is, 
he  mechanics  of  the  State  will  find  just  the  same  faviit  V\>^^^'<q2l 
tttempting  manufacturing,  that  they  do  now  mV5cLt^fet^\i<i^\»'^!^'^'®3m>. 
—27 


Tbe  Convention  then  adjoomed  to  Friday,  August  i 
9  o'clock  A.  M. 


FRIDAY.  AUGUST  25.  1871. 

The  ConTCDtion  met  pnnaant  to  adjournment,  at  9  o' 
President  Gregory  in  the  chair. 

The  President  read  the  following  commnnication  froi 
nald,  acting  President  of  the  Maine  State  College: 

GuTLmui :  I  regret  vei7  much  thit  our  college  cuiaot  be  represented  ii 

to  twbeld  at  Chicago,  conunenciDg  tbe  S4th  inat.     Ita  object  I  recogniie  as 

taoca.     I  bad  hoped  to  be  present,  but  find  I  ihall  not  be  able.     Shall  lean 

ingawithintereit.         Uoat  trul;  TOurs,  K.  C,  F 

A  ding  Prtndmt  Main 

The  Secretary  stated  that  tbe  first  thing  in  order,  acci 
order  of  baeinesB,  wonld  be  the  reading  of  a  paper  by  M 
on  the  "  Belationehip  between  the  Agricultural  Collegef 
and  those  of  America." 

The  President — While  we  are  waiting  for  the  gentlen 
r  wonld  nnv  to  the  Cnnvenfinn  ttiat  wo  have,  in  addition 
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We  all  know  that  the  IHinoiB  Central  Bailroad  Company,  in  addi- 
tion to  being  a  railroad  incorporation,  has  had  a  very  large  share  in 
the  work  of  increasing  the  agricultural  population  of  the  State.  They 
hold  a  large  amount  of  the  farming  lands  of  the  State.  They  have, 
through  their  labors,  succeeded  in  settling  a  large  portion  of  the  State, 
and  they  have  still  some  hundreds  of  thousands  of  acres  of  the  best 
land  in  the  State  in  their  care,  and  are  interested  very  greatly  in  the 
agricultural  prosperity  of  the  State.  There  are  a  great  many  points 
of  interest  along  the  road.  The  State  Fair  at  Du  Quoin  and  at  Cham- 
paign could  bo  taken  in  on  the  route.  We  who  are  from  that  place, 
would  be  very  glad,  indeed,  if  the  gentlemen  of  the  Convention  would 
accept  this  invitation  and  stop  over  and  see  us. 

The  consideiation  of  the  invitation  was  postponed,  to  permit  Mr. 
Murtfeldt  to  read  his  paper. 

Mr.  Murtfeldt  then  read  his  paper,  as  follows : 

AGKICULTUBAJi   COLLEGES   IN   EUROPE    AND   TETB    UNITED   STATES. 

The  precise  time  when  agricultural  schools  were  first  introduced  in 
Europe  I  have  not  been  able  to  learn,  but  with  the  primary  object  of 
their  establishment  I  am  sufficiently  familiar  to  venture  an  assertion. 
It  seems  to  have  been  clearly  understood,  however,  by  those,  who  in- 
augurated training  schools  for  farmers,  that  the  educated  agriculturist 
has  in  every  respect  the  advantage  over  the  man  who  has  no  clearly 
defined  purpose  in  his  labors,  who  does  not  believe  in  rotation  of  crops, 
who  has  no  accurate  knowledge  of  the  adaptation  and  capacity  of  the 
soil  he  cultivates,  or  of  any  of  the  known  laws  of  the  climate  in  which 
he  lives — in  brief,  whose  whole  business  is  carried  on  hap-hazard.  If 
these  facts  are  admitted  in  America  I  answer,  possibly  in  theory 
but  not  in  fact,  without  stopping  here  to  argue  the  point.  Kow  as  to 
the  assertion. 

In  Europe,  Kings,  Princes  and  Barons  hold  many  landed  estates. 
Some  petty  Princes,  the  whole  of  whose  territory  is  not  as  large  as 
that  of  a  single  county  in  Illinois,  own  a  hundred  estates,  varying  in 
extent  from  four  hundred  to  a  thousand  acres  each.  Now,  to  have 
these  domains  as  productive  and  to  make  them  yield  as  large  a  revenue 
as  possible,  these  Princes  needed  stewards,  or  as  the  Germans  say 
*'  Verwalter^^^^  which  term  implies,  not  only  a  skillful  agriculturist,  but 
also  a  man  of  considerable  executive  and  administrative  ability.  These 
Princes  being  able  to  control  the  schools,  they  wisely  concluded 
to  educate  a  class  of  men  whom  they  could  appoint  ovet  \.\\A\:t  ^'^'^^^.^ 
Such  positions,  being  entirely  dependent,  w^oii  \!ti^  ^jp^^  "^"^  ^"^  ^' 


ppointee,  remunerative  withal,  and  not  very  wearisome  to  the  flak, 
r©  mui.-h  sought  after,  and  aro  of  themselves  etimulaiits  to  the  incoB- 
lent  to  make  as  good  an  exhibit  and  as  large  remriiB  as  poaaUt 
rhftt  the  best  of  these  schools,  or  perhaps  all  of  them,  are  now  «t^ 
T  iehod  upon  a  broader  and  more  ooBuiopolitan  basis,  may  be  taken  It 
ld  index  of  gonenil  national  progress. 

The  act  passed  by  the  Uongress  of  the  .United  States  donating  pnblk 
ands  to  tht!  Bevand  States  and  Territories,  which  would  provide  col- 
leges for  tlie  benefit  of  agriculttire  nnd  the  mechanic  arts,  approToi 
Inly  Sd,  18()2,  has  called  into  existence  quite  a  number  of  institntiotu, 
uoet  frequently  termed  Industrial  Universities,  some  of  which  are  re[» 
i*eeented  here  to-day.  Prior  to  that  day  there  were  in  the  UDiItd 
States  no  institutlonB  of  this  character,  of  any  nolp.  With  the  creation 
of  schools  of  agriculture  canio  the  demand  for  Presidents  or  Kegcntt 
of  these  Universities,  and  also  for  Professors  of  Agriculture.  TTiat 
being  no  normal  university  of  agriculture  in  the  United  States,  where 
men  could  be  trained  for  the  teaching  of  this  science  and  art,  in«D 
who  were  favorably  known  ils  Presidents  of  colleges,  or  educalon, 
were  pressed  into  service,  or  where  the  indostrial  schools  were  uniwl 
with  oollegoa  already  in  exiiteDce,  the  Preaidenta  of  these  beoune 
ipso  fiicto  Prcsidonts  of  the  industrial  univereities.  Duiibtlees  erery 
one  ot'lhcjscgcntlvnuiii  lutve  mII  the  executive  ability  and  lilerary  aitaiiv 
ment  desirable  in  a  college  President,  and  yel  we  look  for  eonietiiiD£ 
more  in  this  conncclion,  something  more  in  sympathy  with  the  agri- 
cnlturist  and  the  mechanic,  or  in  fact  with  all  the  laboring  classes.  S(' 
with  the  Professors  of  af^riculture  ;  there  are  yet  bnt  few,  even  of  thesf. 
who  studied  agricnltun;  with  a  view  to  be  able  practically  to  teach  tlit 
science  and  art.  There  :ne  perhaps  plenty  of  men  well  qualilied  to 
teach  agricultural  ehemistry,  or  botany,  or  hurticulture  as  a.  branch  oi' 
aj^ricuiture.  and  many  of  thege  have  already  heen  incorporated  into  tbf 
Faculty  of  iiidustrial  universities.  Thus  a  corps  of  Professors  have 
heen  created  out  of  material  not  originally  designed  for  such  a  jiurjiose. 
It  is  not  the  intentinii  of  this  present  paper  to  question  the  ability  nf 
any  one  of  these  gentlemen.  All  that  is  desired  is  to  bring  i'tu  tho 
fact  that  many  of  the  gentlemen  who  compose  the  Faculties  of  our 
industrial  universities,  had  no  intention  to  labor  in  this  particular  lielii 
ten  or  even  five  years  ago.  Furthermore,  to  show  in  the  sequel  tiiat 
men  especially  trained  for  other  pursuits  frequently  adopt  that  of  agri- 
culture or  horticulture  from  an  innate  love  of  the  calling,  and  tiiat 
such,  because  of  their  acientiiic  training  and  powers  of  observation, 
e(an<i  at  the  very  lieoA  ot  l\v«  a^ix'i'c^VM?^.  \t'aS.s:4i\w^^-*ssd^l  refer  to 
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the  doctors  of  medicine,  law  or  theology,  (some  of  whom  are  here  to- 
day), who  have  abandoned  their  first  love  to  follow  Ceres,  Pomona  and 
Flora  through  the  more  enchanting  fields  and  gardens  where  they 
reign  ? 

The  government  military  school  at  West  Point  and  the  naval  school 
at  Annapolis,  demand  of  each  and  all  the  cadets  and  scholars  con- 
formity to  all  the  rules  and  regulations  of  these  institutions  respectively. 
At  West  Point  studies  adapted  to  the  various  branches  of  the  service 
are  taught,  whether  of  infantry,  cavalry  or  artillery.  Nevertheless, 
the  graduates  of  West  Point  are  not  all  found  in  the  service ;  some 
are  civil  engineers,  others  presidents  or  land  agents  of  railroad  compa- 
nies, and  some,  even,  are  plain  farmers.  In  any  emergency,  however, 
each  and  all  of  these  graduates  of  military  schools  can  readily  go  back 
to  the  calling  for  which  they  received  k  special  training — can  even 
lead  armies  and  become  Presidents  of  the  United  States. 

I  have  referred  to  this  matter  here  to  answer  an  objection  not  unfre- 
qnently  made  to  our  industrial  universities,  namely :  there  are  but  few 
etndents  in  these  institutions  who  intend  to  follow  agriculture  as  a  life 
business,  and  that  therefore  they  need  not  be  taught  to  labor  while  at 
college.  I  maintain  the  opposite.  They,  like  the  cadets  in  our  military 
academies,  ought  to  be  made  to  conform  to  all  the  rules ;  they  ought 
not  only  to  study  the  theory  of  agriculture  but  the  art  also,  and  that 
practically.  After  that,  let  them  choose  any  other  field  or  profession 
if  they  desire.  The  advantage  and  influence  of  their  practical  training 
^w\\\  prove  no  loss,  either  to  themselves  or  the  community  at  large. 

The  labor  question,  therefore,  should  be  answered  aflSrmatively. 
Most  men  labor  for  money ;  they  strive  to  attain  wealth  (even  more 
than  a  competency)  because  with  money  as  a  means,  men  can  accom- 
plish much;  if  this  be  trite  it  is  also  true.  But  a  man  may  possess  all 
the  wealth  of  the  Californias,  and  not  be  able  to  tunnel  the  Chicago 
river  or  bridge  the  Mississippi ;  it  takes  knowledge  to  do  this.  '*  A 
fool  and  his  money  are  soon  parted,"  whether  he  attempts  to  bridge 
the  Mississippi  or  carry  on  a  farm.  In  the  West  we  have  thousands  of 
illustrations,  where  sagacious,  skillful  farmers  have  made  fortunes  in 
the  same  special  pursuit  where  others,  without  the  requisite  knowledge 
and  skill,  have  utterly  failed.  Few  men  succeed  in  any  calling  which 
they  do  not  like.  There  may  be  some  young  men  in  these  industrial 
universities,  who  enter  there  at  the  wish  of  their  parents,  without  any 
desire  to  become  farmers  ;  but  most  men  at  the  age  at  which  they  enter 
a  university  should  and  do  have  a  definite  idea  of  wli«A.l\i«^  Sxi\&\!^^\i5> 
follow  as  a  Wte  purBuitj  and  therefore  it  is  -presvvaiiJtA^  >i>CL"^\i£^a'«»^^^H^^ 


tiee  primarily  for  the  indnstrial  classes,  because  then 
other  colleges  and  nniverBities  where  men  can  be  trair 
fesaioa;  aad  entertain  the  hope,  that  all  who  are  called 
or  teach  in  them,  will  nse  all  their  power  and  influe 
tmst  committed  to  them  saoksd  to  this  pdbpose. 


PBACTICE    AND   BCIENOB. 


Mr.  Martfeldt— I  will  eay  that  a  good  many  of  the  poi 
endeavored  to  bring  out,  have  already  been  traversec 
eioDS  of  this  ConveDtion ;  the  Labor  qneetion,  and  aei 
did  not  know  exactly  what  form  this  Convention  wa»  to 
that  part  of  the  object  of  the  Convention  was  to  cono 
regard  to  experiments  to  be  tried.  I  had  hoped  th 
seconded — if  we  are  going  to  allow  any  division  betwee 
and  the  pracUcal  men  in  this  connection.  I  had  hopti< 
be  seconded  by  ench  men  as  Mr.  Flagg,  and  others.  H 
tieve,  is  a  college  graduate.  I  want  to  impress  upon  tl 
this  idea  in  regard  to  these  industrial  classes,  and  the  r 
them  by  the  United  States,  and  which  is  held  in  trust  f< 
that  is  the  point  I  want  to  bring  out  especially.  It  is  t 
is  given  by  Uncle  Sam  to  industrial  classes,  and  the  at 
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In  the  New  England  States,  according  to  Prof.  Oilman,  the  most  oi 
be  benefits  and  emoluments  received  from  the  land  grant  are  already 
liverted.  He  says  we  draw  upon  the  farmers  for  our  students,  but  we 
lo  not  return  many  to  them.  We  have  few  agricultural  professors  in 
mr  institutions,  and  half  as  many  students. 

I  simply  want  to  call  the  attention  of  this  Convention  to  the  fact  that 
he  farmers  are  jealously  watching  these  grants,  every  single  one  of 
hem. 

And  perhaps  there  has  never  been,  in  one  sense,  a  more  important 
Donvention  called  in  the  United  States,  than  this  very  one.  A  great 
Leal  depends  upon  the  experiments  that  are  being  tried  at  the  experi- 
oental  stations — for  in  the  end  our  Agricultural  Colleges  will  amount 
z>  nothing  but  that  they  will  be  experimental  stations. 

Mr.  Flagg — I  wish  simply  to  refer  to  the  gentleman's  allusion  to  me. 

beard  my  name  mentioned,  but  I  did  not  hear  what  was  said.  I  do 
1  ot  know  but  that  he  misrepresented  me.  I  am  very  anxious  to  have 
oy  record  clear. 

Mr.  Murtfeldt — ^I  will  inform  the  gentleman  that  I  want  him  to  take 
be  stand  at  the  unscientific  side  of  this  Convention,  or  I  will  find  my- 
«lf  alone.  He  being  a  graduate,  went  over  to  the  college  side  of  the 
|aestion. 

Mr.  Flagg — I  want  to  be,  and  I  think  I  am  a  more  practical  man 
han  Mr.  Murtfeldt.  I  think  I  always  have  been.  While  he  has  been 
heorizing  here  with  regard  to  the  encroachments  of  the  classical,  or 
toUege-bred  men,  if  you  please,  upon  the  domain  of  practical  life,  as 
hey  claim,  I,  who  am  but  a  representative  of  a  great  many  other  men 
vito  liave  the  same  opportunities,  have  been  working  I  think  perhaps 
'ally  as  much  as  he  has,  and  I  believe  a  little  more,  to  the  practical 
tnds  of  agricultural  education. 

Now  the  statement  that  was  made  here  last  night,  I  believe,  by 
?rof.  Gilman,  (if  he  did  not  make  it  here  he  made  it  elsewhere,)  in  re- 
rard  to  the  small  number  of  agricultural  students  who  are  graduating 
rom  Sheffield  Scientific  School,  is  in  itself  no  proof  of  failure.  I  think 
^.  Murtfeldt  himself  will  admit — if  he  will  not,  certainly  a  large  por- 
ion  of  the  men  in  this  room  will — that  Prof.  Johnson,  in  his  "How 
[Jrops  Grow,"  and  "  How  Crops  Feed,"  is  doing  more  to  advance  agri- 
cultural interests  than  any  man  in  the  United  States. 

That  is  my  solemn  belief,  and  I  don't  care  in  what  way  this  work  is 
ione;  whether  it  is  done  by  taking  students  into  the  school  and  send- 
ng  them  out  as  graduates,  or  whether  it  is  done  in  the  way  in  whick 
E^rof.  Johnson  has  done  it;  so  the  work  ib  accotii^^^^^^^^^c^i^^ciis. 


ought  to  be  fully  satisfied.  I  think  there  haa  lieou  notbiDg  moKpw 
tical  or  more  valuable  for  getting  ourgein;ra!  agricaltural  practice  u^ 
«  Bciorilitic  basis,  than  those  worka  by  Prof.  Johnsoa.  I  thial  tu 
country  owes  a  great  debt  to  Sheffield  Scientific  School,  and  I  tbiii 
Mr.  Murtfeldt  himself  witl  take  that  view  of  it.  But  I  don't  ihinU 
is  right  to  attack  Yale  College  or  any  otljer  institutioD  that  lb  dgiog* 
ranch  in  a  different  way  towards  agricultural  science,  with  the  dIm 
that  it  is  anpractical. 

Mf.  Mnrtfeldt — I  did  not  mean  to  be  eo  nnderstood,  sir.  I  mmpij 
quoteil  Pr<if.  Oilman. 

Mr.  Flagg — I  am  a  Tale  man,  and  I  sympathize  with  Tonng  Yifc, 
too.  I  believe  that  Yale  is  all  right,  and  so  is  Harvard.  I  belief. 
attboagh  those  are  claseical  schools,  so-called,  that  they  are  doino-tlidr 
work,  and  doing  it  well  for  the  practical  men  in  this  country. 

Mr.  Denieon — The  law  of  Congress  places  the  matter  in  this  form. 
These  Institutions  are  endowed  to  teach  (not  excluding  other  acieiilili!' 
and  other  classical  learning),  such  branches  of  learning  as  relate  totk 
Agricultnral  and  Mechanical  Arts,  in  order  to  promote  a  liberal,  prw- 
tical  education  in  the  industry  of  lite.  I  suppose  that  Mr.  tfurtfel<lt 
will  not  exclude  the  classics! 

Mr.  MiirtfeMi— Cortaiiily  uot,  sir. 

Mr.  Wflcii— I  am  a  litrlL*  befogged  in  regard  to  the  exact  distiurtiit 
drawn  between  the  scientific  and  the  practical.  J  think  [  have  uever 
been  able  to  see  it.  I  think  that  the  usual  distinction  (which  I  donci 
believe  is  well  founded),  is  about  thus :  There  are  a  class  of  men  why 
have  no  knowledge  of  abstract  science,  who  have  become,  by  long  ei- 
perience,  skillful  in  the  manipulations  of  the  farm,  and  tbev  call  there 
practical,  and  they  have  knowledge,  no  doubt,  of  an  exceedinclv  im- 
portant part  of  fanning.  Then  there  are  men,  on  the  other  band  why 
work  in  the  laboratory,  who  are  skillful  botauiets,  and  who  have  accu- 
mulated, by  life-long  industry,  great  knowledge  in  these  departments. 
Now,  I  hold  that  those  men  that  determine  the  principles  that  can  be 
applied  on  the  farm,  and  that  indeed  form  the  basis  of  all  genuine  pro- 
gress on  the  farm,  are  just  as  practical  as  the  other  class.  [Applause.] 
So  I  have  long  doubted  the  wisdom  of  giving  to  one  elast;,  viz;  the 
workers — I  mean  the  musouhir  workers — all  the  credit  of  having  the 
only  practical  men,  and  on  the  other  hand,  I  have  doubted  the  justice 
of  giving  the  iutcnsely  earnest  workers  in  the  iaboratory  and  in  sci- 
ence, the  credit  or  discredit  of  being  the  only  theoretical  men.  Of 
course,  the  so-called  practical  men — the  muscular  workers — cannot  do 
without  the  Bcient,vfi.c'VJ0TV6r4,\ieiiwa%&\V«vtt-^>^\i\i\\4-A.V)e  any  great  i>f 
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genuine  progress  without  the  application  of  scientific  discovery  to  the 
'work  on  the  farm,  in  the  garden,  or  in  the  work-shop.  Indeed,  there 
conld  not  be  any  real  progress  without  these  scientific,  practical  men. 
And,  on  the  other  hand,  the  scientific,  practical  men  never  could  re- 
dnce  their  experiments,  their  discoveries,  to  practice  on  the  farm  with- 
out the  muscular  workers.  So  I  believe  that  all  these  men  are  practi- 
cal men,  all  of  them. 

I  heard  yesterday  a  sentiment  that  I  (and  I  speak  with  all  deference 
to  the  speaker)  did  not  like.  I  have  forgotten  who  the  speaker  was, 
but  the  sentiment  was  in  derogation  or  deprecation  of  the  idea  that  a 
school  should  have  a  sprinkling  of  agriculture. 

If  I  may  not  be  too  egotistical  in  reference  to  our  own  laboratory,  I 
would  say  that  we  have  there  a  two  and  a-half  years'  course  in  analyti- 
cal chemistry — in  experimental  chemistry,  at  any  rate.  Well,  I  might 
call  that  a  "sprinkling  of  agriculture,"  and  a  pretty  large  sprinkling, 
too.  It  is  true  that  the  analyses  do  not  always  point  right  to  the  farm, 
but  they  always  have  a  bearing  upon  it,  and  the  truths  of  science  are 
intimately  connected  together.  You  cannot  teach  a  boy  one  experi- 
ment in  the  laboratory,  or  any  nmnipulation  of  the  laboratory  that  is 
not  related,  more  or  less,  indirectly  to  the  work  on  the  farm.» 

Now,  if  I  ehould  stand  at  the  head  of  an  institution  of  learning 
wherein  the  whole  scope  of  the  work  was  simply  out-door  experiments, 
or  wherein  art  was  taught  simply,  the  manipulations  of  the  farm  and 
the  nicer  processes  of  the  garden,  with  science  left  out  and  the  labora- 
tory left  out,  I  should  resign  in  utter  disgust.  I  could  not  run  such  an 
institution.  Not  do  I  believe  that  thoee  institutions  can  ever  be  suc- 
cessful, or  that  they  can  ever  be  practical  in  the  widest  sense  of  the 
term,  unless  they  are  founded  upon  genuine  attainments  in  science. 
And  then  the  practice,  as  it  is  called,  or  the  art,  which  is  better,  comes 
in,  and  no  man  can  be  ^  genuine  artiste  in  agriculture,  or  in  the  gar- 
den, or  in  pomology,  or  in  anything  else,  unless  his  labors  are  founded 
upon  large  attainments  in  science. 

Mr.  Hilgard — There  is  one  point  made  by  Mr.  Murtfeldt  which  I  desire 
to  notice,  and  it  is  this :  He  says  that  after  all,  the  main  object,  or  what 
is  meant,  is  experiments  and  experiment  stations.  This  would  seem  to 
imply  that  we  really  have  made  no  genuine  progress  in  agriculture,  or 
rather  that  we  have  nothing  to  teach  that  would  benefit  the  farmer.  I 
do  not  think  that  Agricultural  science  deserves  that  imputation ;  nor 
do  1  think  that  experiments  are  at  present  our  primary  object.  It  is 
the  popular  prejudice  that  they  are  to  be  so.  I  do  not  think  we  ou^ht 
to  encourage  this  popular  prejudice.  1  l\iVivk  \Xi«X  ^'vsSia  ^"x?^\sss«qJss 
—28 
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>r(iperly  carried  ont,  are  of  greut  importance,  yet  at  tlie  same  time  « 
mist  teacli  the  principles,  and,  with  the  principles,  sufficient  practice— 
iiat  te,  sufficient  practical  iiifitmction  to  teach  the  application  of  ttow 
principles.  How  the  work  ought  to  be  done  is  the  main  object  of  th«« 
iolleges.  After  all,  our  experimenta  can  only  lead  to  general  reenlti, 
ind  only  by  experimonte  continued  for  n  number  of  yeai^  and  by* 
large  number  of  collegeB,  can  be  secured  the  recognition  of  g«nenl 
laws.  Now,  if  we  announce  that  tt  is  by  this  bIow  process  alone  tliat 
(re  can  benefit  the  agricultural  community,  I  think  we  lay  a  trap  f« 
DnrBclTea.  I  think  we  shonld  stand  just  on  the  ground  that  we  bare 
El  great  many  things  in  practical  agriculture,  to  teach  which  are  enceed- 
ingly  valuable — that  it  ia  more  practice,  more  handicraft  that  we  wieh 
to  teach,  and  that  we  have  very  valuable  principles  which  we  wisii  lo 
inculcate,  and  that  without  experiments  our  colleges  are  not  worth  anv 
thing'  "We  are  to  place  ourselves  then  on  that  ground  and  let  expert- 
nieuts  be  considered  as  a  very  important  point, 

Mr,  Folwell— The  main  point  ia  that  this  benefaction  of  the  genert! 
Rovemment  ie  for  the  benefit  of  the  industrial  classes.  No  mstw 
abont  whether  our  institutions  are  scientific.  The  main  point  is  the 
benefit  of<the  indnstrial  elaeses — lor  the  liberal  and  practical  edncation 
of  the  indnstrial  classea. 

I  think  I  kiiow  eoiiietliiny;  about  what  the  Wiintt*  of  tht  iinlustri:!! 
classes  are,  for  I  belong  to  that  class.  I  labored  on  a  farm  for  the  first 
twenty  years  of  my  life,  and  I  think  I  know  just  exactly  what  the 
wants  of  that  class  are.  We  fiirmers  would  not  be  cootent  with  au 
education  inferior  to  that  of  other  men.  That  led  me  to  eay  liere  last 
night  that  the  farmer  wants  an  education  to  make  a  man  of  him,  nol 
merely  to  make  a  working  man  of  him.  It  is  therefore  that  I  made 
the  remark  that  Mr.  Welch  has  so  kindly  alluded  to,  (for  it  was  I  who 
made  the  remark.)  The  gentleman  misunderstood  me.  I  had  not  ilie 
idea  to  which  he  refers,  in  my  mind  at  the  time.  I  ought  to  have  said 
then  that  in  the  University  of  Minnesota,  our  plan  is  to  make  our  agri- 
cultural college,  a  college  or  university  which  shall  be  a  technical 
school  of  agricnltnre.  We  don't  intenil  to  build  large  houses  in  whiili 
we  shall  teach  academic  branches,  because  we  are  already  teachins: 
them  in  our  institutions  there.  We  organized  as  a  university  loiij 
before  we  got  our  agricultural  college.  We  got  our  academic  wort 
organized,  and  we  did  not  need  to  take  up  time  in  the  agricuHural 
sciiool  to  teach  the  boys  algebra,  geometry,  or  even  the  elements  o'' 
chemistry,  and  en  on.  That  is  a  point  in  wliich  we  make  a  savins. 
We  intend  to  bring  l^V\ftB^■&^.e\n^v■^^»l'C\:l^^le,■e.■^^^i\■&'t•5i^^i^ 
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ad  not  to  the  beginning  of  the  Freshman  year,  as  the  news- 
have  me  down  as  saying  yesterday. 

ililes — I  do  not  wish  to  travel  over  the  ground  I  went  over'yes- 
but  I  cannot  pass  this  subject  without  saying  a  word^r  two  in 
to  the  differences  between  science  and  art.  It  seems  to  me 
soon  as  we  confound  these  two  terms,  we  throw  aside  all  oppor- 
for  improvement.  The  great  drawback  in  agriculture  has  been, 
J  have  been  claiming  for  the  last  twenty-five  years  that  it  is 
ally  based  upon  science.  Now,  if  any  gentleman  will  po^nt  out 
I  single  move  or  principle  in  agriculture  that  is  founded  on  or 
red  from  scientific  experience,  I  will  own  that  I  am  mistaken. 
)t  know  of  one.  Agriculture  is  an  art.  It  is  had  with  practice. 
le  rules  governing  that  practice  are  derived  from  experience, 
scientific  men  have  attempted  to  do,  is  to  explain  why  these 
ere  successful.  Attempts  have  been  made  heretofore  to  explain 
lies.  Scientific  men  have  said  the  explanation  is  so  and  so,  and 
hey  infer  that  we  should  modify  our  practice  so  and  so.  The 
al  men  who  are  thus  sneered  at,  found  that  this  was  not  true. 
ientific  men  have  re-examined  the  case  and  found  out  that  they 
listaken. 

^,  I  claim,  that  if  we  place  science  first,  and  practice  afterwards, 
inot  make  progress.  The  art  must  always  precede  the  science. 
annot  build   up  your  science  until  the  art  has  made  certain 

88. 

Y  is  it  that  the  sister  industrial  arts  are  making  progress  then  ? 

^  because  in  the  investigation  of  them  the  various  experiments 

DC  tried.     A  calico  printer  wants  to  know  how  he  can  fix  a  cer- 

lor  in  the  cloth.     He  goes  to  the  chemist  with  a  certain  question ; 

dmist  answers  that  question,  and  thus  he  has  been  directly  bene- 

y  the  investigations  of  the  chemist    But  when  the  farmer  comes 

chemist  to  ask  a  question,  it  is  a  vague,  indefinite,  uncertain 

m  that  he  asks,  and  the  scientific  man  cannot  answer. 

7  these  two  leading  objects,  or  these  two  lines  of  inquiry,  are  of 

importance.     I  do  not  underrate  or  undervalue  the  importance 

utitic  instruction.    There  is  no  man  who  gives  it  a  higher  place 

lyself. 

1  I  claim  further,  that  an  experimenter,  in  the  practical  depart- 

can  not  succeed  unless  he  has  a  thorough  scientific  knowledge  as 

.  of  his  action.  , 

his  matter  of  experiments  we  have  been  gro^iu^  vci\3aRi  \«^\Rfc  ^ 

3xtent.    I  apprehend  that  a  large  'pro^ot^OTL  oS.  ^^  ^"^ 


that  have  been  inangiirated,  have  been  sttempfed  nnder  mistaken  u^ 
tion6— the  idea  that  there  is  nothing  known  about  farnuog  at  the  pf* 
ont  time,  that  tbo  arcumnlated  experience  of  the  past  has  been  of  no 
U80  to  the  practical  men  of  to  day. 

Now  I  am  well  Batiefiod  that  the  principles  of  the  practice  of  the  lit 
of  agnciilture  are  well  settled,  and  they  have  been  sottleJ  entirely  from 
observation  and  experience.  Look  at  the  history  of  agriculture  in  col- 
legeB.  You  find  that  two  hundred  years  ago  certain  rules  of  practice 
were  arrived  at  by  trial  and  obBervation  ;  they  were  reoclied  matiria. 
These  were  printed,  but  they  were  not  widely  diseeminated.  Verj 
few  saw  them.  Ton  come  down  a  little  later  and  yoa  tind  men  wbo 
had  never  seen  the  writing  of  their  predeceesore,  who  have  by  the  una 
process  arrived  at  the  eame  conclneion.  We  find  them  to  day  arrimj 
at  the  same  conclusion.  We  have  presented  at  the  present  limiMi 
original  (as  they  no  doubt  are  with  the  persona  who  present  them,)  diJ- 
eoveries  that  tliey  have  originated  of  great  practical  importance,  wlurfi 
have  been  discovered  before  repeatedly,  time  and  again. 

What  is  the  object  of  exporimenta,  then,  it  these  prineipTes  of  agri- 
culture are  well  understood  !  Itia  simply  to  give  us  a  little  more  prv 
tical  knowledge.  The  fanner  knows  very  well,  and  yon  cannfit  im- 
press il  any  timro  etmnsly  upon  liini  hy  any  Sfientiiic  cxposiiiini  "l' 
the  matter,  that  the  best  niodeof  diepoairijiuf  hJs  corn  is  to  feed  ilnp^n 
the  farm,  and  return  the  raanure  u  jjnn  the  farm  ;  that  it  is  for  bis  iatw- 
est  to  feed  his  corn  to  his  stock  ami  get  the  return  in  monev. 

Now  the  qoestion  would  come  np  in  regard  to  the  exact  amount  nf 
money  that  he  would  make  for  a  certain  amount  of  corn.  These  es- 
perimenlB  that  we  are  inaugurating  here,  that  we  are  attempting  ti> 
carry  on,  are,  or  should  be,  made  t'ur  tlie  solo  purpose  of  giving  hiii.  i> 
little  more  exact  knowledge  in  the  art.  If  these  experiments  are  caf- 
ried  on  with  the  nmlerstanding  that  yon  are  going  to  revolutionize  tlie 
art,  they  are  carried  on  upon  a  strong  basis.  You  cannot  revolutioiiizs 
his  principles,  for  they  are  well  fixed. 

Now,  these  rules  of  practice  have  something  to  do  with  the  art«>f 
agriculture,  and  a  man  can  learn  those  principles — those  principles  can 
be  taught.  The  making  of  these  rules  should  be  a  question  of  wavs 
and  means.  It  is  equally  important  that  the  man  of  science  should 
interrogate  nature,  and  ascertain  the  changes  which  are  takiii"  plart 
in  the  economy  of  nature. 

We  would  like  to  have  liim  explain  these  processes — these  rules  p'' 
art.  We  know  that  l\\e  one  niwv  I'iww'^t  a.<:tomplisli  very  much  in  Ix'tli 
directiouB,     It  ia  onV^j  tg  t\i\*  ivsmQ-n. 
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be  accomplished.  The  scientific  man,  in  explaining  the  rules  of  prac- 
tice, suggests  a  new  line  of  inquiry,  and  then  we  have  to  go  to  experi- 
menting to  modify  our  rules  of  practice. 

Now,  it  seems  to  me  that  this  confusion  of  terms— lising^the  term 
science  to  mean  practice,  and  practice  to  mean  science — mixing  them 
all  up — only  retards  our  progress.  Let  the  farmer  perfect,  by  means  of 
experiments,  the  rules  of  his  art,  so  that  he  has  some  good  data^  and 
then  he  can  put  a  more  pertinent  question  to  the  scicAtitic  men  for  the 
purpose  of  getting  an  explanation  of  the  why  and  wherefore  he  pro- 
ceeds. It  seems  that  this  distinction  is  a  broad  one;  it  is  a  distinction 
that  we  must  make,  if  we  would  have  progress  in  the  art  we  are  seek- 
ing to  cultivate. 

Mr.  Welch — I  appreciate  the  truth  of  those  remarks  in  general,  sir ; 
but  agriculture  is  a  very  complex  term.  It  covers  a  large  period  of 
operations;  and  while  the  gentleman's  remarks  are  true  in  some  of  their 
branches,  it  seems  to  me  that  their  truth  may  be  questioned  as  to 
others. 

For  instance,  as  in  stock-breeding.  Now,  all  knowledge  of  stock- 
breeding,  as  studied  by  the  student,  is,  or  ought  to  be,  founded  upon 
progress  in  physiology  and  anatomy ;  and  a  knowledge  of  zoology  is 
very  important  as  a  foundation  for  progress  in  stock-breeding.  It  is 
true,  the  art  was  in  advance  of  science,  and  that  the  science  has  been 
established  by  the  constant  observation  of  different  experimenters  in 
stock-breeding ;  but  when  a  fact  is  fairly  set  down  and  agreed  upon  by 
the  various  experimenters,  it  becomes  a  fact  in  science. 

There  is  now,  therefore,  a  science  which  has  to  be  studied  carefully 
by  those  who  intend,  or  want,  to  be  scholars  in  stock-breeding.  Ante- 
cedent is  necessary  to  practice  in  stock-breeding ;  and  it  seems  to  me 
that  the  progress  in  the  subject  has  been  largely  due  to  the  gentleman's 
well  known  progress  in  the  science  of  zoology. 

Now,  there  is  another  branch  in  farming.  It  is  well  known  that  the 
farmer  has  now  many  enemies  to  encounter.  One  of  these  is  the  in- 
numerable hosts  of  destructive  insects  that  help  themselves  to  his  pro- 
ducts ;  and  it  is  utterly  impossible  that  he  should  intelligibly  engage 
in  the  extermination  of  these  enemies,  unless  he  knows  their  habits; 
and  the  only  way  under  Heaven  by  which  he  can  know  their  habits, 
is  by  a  full  and  perfect  understanding  of  the  science  that  gives  those 
habits.  And  the  gentleman  has  been  engaged  in  the  study  of  that 
science  for  a  great  many  years.  But  I  verily  believe,  after  having  in- 
quired particularly  into  his  whole  practice,  that  he  has  ^cj^v^w.  ^-^^^rrA^- 
ingly  valuaWe  inatruction  before  he  gave  au'j  ^ox\.  oi  \>\^^^^^  ^si.^X• 


Tentiire  that  he  will  recommend  to  all  of  as  to  give  inetrDctioo  t»«r 
■tudentB  in  the  principLeB  of  zoology,  and  in  tlio  priDcipIes  of  piin 
ology  even,  before  we  proceed  to  iuatnictiug  them  in  the  science,  otiki 
art  of  Btock-hreeding,  and  Btock-managing,  and  so  on,  and  so  on. 

No  doubt  agriculture  is  an  art  that  is  largely  based  upon  experitn«Bl 
and  that  a  progress  in  the  Gcitjuces  upon  which  it  is  based,  actnalljin 
been  made  subeequc-iit  to  a  large  progress  in  the  art,  and  I  am  sore  tin 
gentleman  wun't  assert  that  every  operation  on  the  farm  is  aclutli; 
based  npon  the  principles,  whether  known  or  not,  which,  if  nndersloM 
fairly,  would  belong  to  science.  And  I  am  sure  he  will  say  alsotbal 
any  scientific  knowledge  of  these  principles,  whether  we  have  that  not 
or  not,  would  be  vastly  important  to  the  progrees  of  the  scieaoe. 

Mr.  Miles — I  will  go  aa  far  as  any  gentleman  in  my-  admirstioii<( 
science,  and  its  usee.  A  man  is  a  better  observer  who  is  a  thorutt^ 
scientific  man.  But  the  iiJea  that  I  am  proceeding  against  is  thia:  thM 
our  art  is  baaed  upon  science — that  the  rules  of  our  art  are  based  upw 
science;  and  that  we  call  the  art  the  science  of  agricultnre.  N'« 
take  the  illustration  of  stock-breeding;  it  is  a  rery  good  one.  If  I 
were  going  to  teach  a  class  stock-breeding,  I  would  like  to  bare  then 
anderstand  physiology  and  zoology,  and  all  of  those  other  n 
Bciencea,  hecatise  I  could  liriiicr  ilhistrationB  to  fix  the  principles 
inculcated  ;  and  Ihe.y  woul<l  be  illiistrutions  tliat  they  would  appresia'e. 
Tliat  is  all  true.     A  knowledge  of  bcience  io  the  student  is  desirablft 

But  the  question  arises  :  Have  we  made  any  progress  in  stock-breed- 
ing through  scientific  investigation?  I  say  no;  not  one  step.  Go 
back  lo  two  or  thi-ee  }iundred  ye.irs  and  take  those  old  writers,  ac^i 
you  will  find  just  aa  pertinent  rules  laid  down  for  the  breeding  of  6ti>ci 
aa  you  will  find  in  any  nioderu  writer.  What  the  scientific  manbii 
done,  or  is  attempting  to  do,  is  to  explain  these  rules  of  breeding. 
Take  the  first  work  on  Agriculture  published  in  Germany,  and  yon 
will  find  the  rules  for  breeding,  for  the  selection  of  the  male,  for  tbf 
selection  of  the  female,  and  the  relations  of  the  one  to  the  other,  a.v.i 
BO  on.  Come  down  to  later  times,  and  take  the  writings  of  John  Mill. 
and  the  writings  of  some  of  the  old  English  farmers,  and  they  get  a' 
this  matter  of  experiment,  as  a  matter  of  observation,  that  ceriiin 
forms  and  colors  were  adapted  to  coupling  with  certain  other  forms  or 
colors. 

The  scientific  man  has  settled  very  many  things ;  there  are  man^ 
points  in  w!)ich  he  has  succeeded.  It  la  trne  that  in  zoology  and  ia 
physiology  we  have  a  great  many  illustrations  which  we  cannot  eip*f' 
to  understand  w\ien  leacVvn.^  \Xi.'i  ij\:'\\\<:\'^'6%  qK.  's.Xsi'i.-'i^e.eding. 
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c     !Mr.  DetmerB — Since  when  has  breeding  made  progress  f    Not  be- 
rfore  anatomy,  physiology,  and  those  sciences  were  cnltivated  as  sciences. 
JCt  18  but  a  few  hundred  years — and  I  say  very  much  when  I  say  two 
hundred  years — that  which  we  may  call  breeding,  has  really  made  pro- 
^ptesB ;  that  better  breeds  have  been  developed.     I  will  not  claim  that 
-^ose  celebrated  breeders  in  England,  for  instance,  have  been  grad- 
uates of  colleges.    No,  they  have  not ;  but  they  have  been  true  ob- 
serrers  of  nature ;  they  have  listened  to  the  workings  of  nature,  and 
^onnd  out  the  rule  by  which  nature  governs,  and  they  have  applied 
those  rules ;  they  studied  physiology  from  nature.    It  makes  but  little 
^Ufference  in  the  end,  whether  we  study  directly  from  nature,  by  our 
observation,  or  whether  it  is  taught  us  in  colleges  or  schools.    We 
breeders  in  our  own  land — breeders  who  excel — who  are  not  grad- 
iiates  of  colleges,  but  are  true  observers  of  nature ;  others  who  have 
aftoney  enough,  and  who  commence  stock-breeding  and  think  all  that 
38  necessary  is  experimenting ;  and  as  experimenters  only  will  they 
•neceed ;  but  those  men  who  follow  certain  rules — rules  which  have 
l>een  gathered  iro^i  observation  of  nature — are  the  only  ones  that  can, 
jmd  that  will  succe^. 

Professor  Daniels — A  science  is  only  classified  knowledge;  and 
ifrhen  we  speak  of  science,  or  speak  of  applying  these  rules  of  science, 
-w©  are  simply  applying  those  rules  by  which  a  certain  kind  of  know- 
ledge— by  which  accumulated  knowledge,  or  that  kind  of  knowledge 
by  which  we  accumulate  enough,  or  a  sufficient  number  of  facts  to 
state  that  a  certain  theory  is  true — and  we  call  that  a  law — that  is,  scien- 
tific law.  Now  it  is  immaterial  whether  science  comes  first,  or  prac- 
tice comes  first.  That  is  true,  and  1  know  it  is  true  of  Dr.  Miles.  He 
does  not  teach  his  zoology,  he  does  not  teach  his  stock-breeding,  un- 
til he  teaches  physiology ;  when  he  teaches  stock-breeding,  and  applies 
the  laws  of  physiology  to  it.  I  know  that  he  does  not  teach  prac- 
tical agriculture — that  is  the  higher  and  better  course — until  the  stu- 
dent has  had  botany  and  chemistry,  and  he  applies  those  principles 
ri^ht  along — he  claims  that  they  are  practical  agriculture,  as  he  teaches 
them ;  but  he  applies  those  principles  right  along  that  the  student 
has  been  learning  for  two  years  before.  It  is  practical  agriculture 
iKrhen  he  teaches  it ;  that  is  when  he  shows  them  how  those  peculiar 
laws  they  have  learned  apply.  If  the  students  know  it,  it  is  science; 
«nd  he  nor  any  other  man,  who  has  had  any  experience  in  this  matter, 
would  attempt  to  teach  agriculture  arbitrarily ;  but  he  would  teach 
those  facts  as  far  as  he  knew  them,  and  show  how  far  science  ^T.^\»ksv^ 
them,  and  that  is  science,  just  so  far  it  goea.    ^n^t^>Jclvcl^  ii»si?cv^\.\«^ 
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matter  we  were  talkiug  about  this  morning :  that  is  i 
wheat  soils.  Oar  experieace  in  Sonthem  Illinois  and  tl 
in  Michigan,  and  I  presume  it  is  getting  to  be  verj  ne* 
rule,  is  that  it  is  highly  important  to  jcompact  soils  afi 
wheal ;  and  jet  when  you  come  to  explain  why  that 
what  the  advantage  is  that  makes  the  wheat  come  bel 
better,  and  remain  through  the  winter  belter — you  wi 
an  immense  difference  of  opinion.  And  that  is  only  ai 
a  very  large  class  of  facts  of  husbandry  that  have  do 
plained  or  settled  on  any  scientific  principles,  so  that  th 
eral  agreement  upon  them ;  and  bo  long  as  that  claaa 
suppose  we  mast  draw  a  kind  of  line  between  practical 
scientific  agriculture.  I  do  not  think  that  it  necesaitat 
at  all ;  it  is  simply  because  we  know  the  facts,  and 
them. 


IN71TA.TI0irS. 


The  President — I  will  interrnpt  for  a  moment  to  saj 
my  hand  a  letter,  which  is  a  duplicate  of  what  Tas  e 
day,  bnt  unfortunately  I  mislaid  it.  I  interrupt  the  d 
ment  to  communicate  the  letter,  as  it  will  need  perl 
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I  will  repeat  also,  in  connection  with  this,  an  invitation  that  was 
brought  in  personally  by  one  of  the  oflScers  of  the  Illinois  Central  Rail- 
road Company,  and  this  morning  tendered  to  the  Convention. 

Mr.  Flagg — I  move  that  we  suspend  the  discussion,  in  order  to  take 
up  these  invitations.  I  suppose  the  question  ought  to  be  settled  this 
forenoon. 

The  motion  was  adopted. 

Mr.  Gilman — I  move  that  the  Convention  accept  the  invitation  to 
visit  Riverside. 

The  motion  was  adopted. 

The  invitation  from  the  Illinois  Central  Railroad  Company  was 
tftken  up.  « 

Mr.  Welch — I  move  that  it  be  declined,  with  the  thanks  of  the  Con* 
vention,  and  an  expression  of  the  appreciation  of  the  kindness  of  the 
company  in  extending  it 

The  motion  was  adopted. 

PERMANSliT  OBGANIZATION. 

Mr.  Hilgard  presented  the  report  of  the  Committee  on  a  Permanent 
Organization. 

The  report  was  read  by  the  Secretary,  as  follows : 

Tour  Committee  on  Permanent  Organization,  after  a  consideration  of  the  general  subject 
oommitted  to  them,  respectfully  submit  that  in  their  opinion  such  an  organization  would  at 
the  present  time  be  premature. 

(1.)  They  therefore  recommend  that  this  meeting  adjourn,  subject  to  the  call  of  an  Ezecu- 
tiTe  Committee  to  be  composed  of  the  officers. 

(2.)  That  the  same  committee  be  charged  with  the  duty  of  drafting  each  article  of 
association,  as  may  in  their  judgment  seem  best  adapted  to  secure  the  objects  in  view. 

(8.)  That,  in  order  that  said  Committee  may  the  better  appreciate  the  demands  of  the  case, 
« time  be  given  at  this  meeting  for  a  general  discussion  upon  the  character  of  the  Association 
to  be  formed — its  constitution,  its  memberships,  its  objects,  etc. 

Mr.  Flagg —I  should  like  the  report  be  amended  so  as  to  read  that 
,  the  Committee  recommend  that  when  we  adjourn,  we  adjourn  sub- 
^   ject  to  the  call  of  the  officers ;  otherwise  the  adoption  of  the  report 
.   might  be  construed  to  adjourn  the  meeting. 

The  amendment  was  made  by  the  Secretary,  there  being  no  ob- 
jection. 
,  Mr.  Flagg —I  would  state  that  the  important  matter  in  this  report 
18  the  consideration  of  the  kind  of  organization  which  ought  to  be 
effected ;  and  I  should  hope  that  the  hour  which  is  to  be  devoted  to 
the  discussion  will  be  taken  now  while  we  have  the  report  before  u&. 

The  President — ^The  report  is  before  na,  and  ma^  \i^  \i\\.\^^  ""^^  «q^ 
Ject  of  diacuBsion.     The  discussion,  however,  %\\o\iVdL  ^xvi>^^\\^   ^i«ra^^ 


proposition  to  briog  forward  here.  I  would  remark,  if  3 
that  Goiniug  here  quite  unexpectedly,  I  did  not  know 
find  here  or  whom  I  was  to  meet  here  exactly.  And  wh 
posed  here,  to  form  a  permanent  organization,  the  qtieetioi 
aro-e  in  my  mind,  of  whom  shall  tliis  Aseociation  be  co 
shall  he  its  constitution,  and  what  ehall  its  object  be?  A 
ber  of  the  committee  to  which  that  matter  was  referred, 
willing  to  begin  to  draw  the  articles  of  onr  association  1 
know  something  about  it  from  a  dieciiasion  of  a  kind  t'. 
take  place — what  has  taken  place  and  what  is  wanted.  I 
briefly,  tliat  for  ray  own  part,  if  there  shall  be  a  permar 
tion,  I  would  wish  that  it  would  be  a  practical  one,  and 
that  it  should  exclude  nobody  ;  that  it  should  not  be  cor 
cultural  nor  mechanical  matters  exclusively,  but  to  emh 
jecCa  which  may  properly  be  brought  within  the  scope  t 
as  founded  by  the  land  grant  of  Congress.  I  stippoae  v 
bnsinees  in  the  matter  now,  Ab  we  do  not  come  here 
from  our  varions  institutions,  we  cannot  do  , anything  wl 
mit  them. 

Mr.  Flagg — I  suppose,  in  holding  this  meeting,  we  i 
that  inalienable  right  of  American  citizens  of  formiog  an 
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mentation.     It  is  very  clear  to  any  one  who  has  considered  the  p^bject 
at  all  that  very  great  advantages  conld  be  derived  by  co-operation  in 
experimentation — a  subject  which  both  of  us  had  a  good  deal  at  heart. 
Having  gone  that  far,  the  further  consideration  arose  that  this  experi- 
mentation is  to  be  done  largely  by  the  agricultural  colleges,  probably, 
and  involve  the  agricultural  colleges  generally,  and  they  again  would 
involve  pretty  much  all,  or  a  large  share  of  those  institutions,  founded 
on  the  national  grant  for  the  advancement  of  agricultural  and  me- 
chanical arts,  and  they  would  include  again  a  very  large  portion,  per- 
haps nearly  all  of  the  institutions  that  are  seeking  the  new  education 
— 1  believe  that  is  the  term — so  that  there  is  quite  a  bond  of  unity  run- 
ning through  all  this,  which  would  make  it  desirable  in  many  respects 
not  only  to  have  those  who  are  engaged  in  agricultural  experimenta- 
tion in  the  various  agricultural  colleges  interested  in  this  matter,  but 
all  interested  in  the  institutions,  perhaps,  from  the  community  of  senti- 
ment and  community  of  interest  and  the  possibility  of  our  needing  a 
defense.     There  are  a  good  many  reasons  for  forming  a  permanent  or- 
^nizatioD  which  should  be  tolerably  broad  in  its  character.     Primarily, 
the  gentlemen  who  first  called  this  meeting  were  seeking  to  carry  out 
these  agricultural  experiments  in  common  to  get  our  whole  country  at 
work,  if  possible,  in  the  matter  of  improving  the  scientific  basis  of  our 
agriculture.     That  in  itself  is  a  great  work  and  one  which  will  involve 
a  great  deal  of  time,  and  might,  perhaps,  fully  occupy  any  convention 
that  we  should  be  able  to  hold.     At  the  same  time,  in  view  of  the  fact 
that  there  has,  I  believe,  no  convention  whatever,  ever  been  held  of 
the  Presidents  of  our  Agricultural  Colleges,  and  of  those  who  are  spe- 
cially interested  in  their  management,  and  inasmuch  as  they  are  new 
institutions,  striking  out  a  new  path,  in  which  co-operation,  mutual  ad- 
vice and  mutual  experience  will  be  eminently  beneficial,  it  seems  to 
me  that  there  are  pretty  strong  reasons  for  making  this  organization 
very  general  and  broad  in  its  character. 

I  merely  throw  out  these  general  considerations  now,  Mr.  President, 
with  the  hope  that  those  who  have  considered  the  interests  of  the  agri- 
cultural educators  will  speak  further  upon  it. 

Mr.  Miles — It  eeems  to  me  this  question  narrows  itself  down  to  the 
proposition  whether  it  is  desirable  to  continue  an  organization  here 
•which  has  been  called  for  an  especial  purpose.  The  persons  here  in 
this  Convention  represent  to  a  large  extent  the  subordinate  officers 
of  the  colleges  which  are  engaged  in  this  particular  work.  The  pri- 
mary object  of  their  being  called  here,  as  staled  \>^  ^t,^\«s.%^^^'^a\» 
get  theuD  to  cooperate.    It  seems  to  me  that  \\\e^  \LaN^ «wtv\^'^'^^  ^ 


anize  for  their  mutual  improvement  aud  benefit  for  the  promotion  ol 
le  object  they  have  ia  view.  If  the  proposition  is  to  have  an  orgsai- 
It  ion  uniting  or  bringing  together  the  industrial  institatioQalhat  har« 
eeu  organized  under  the  Congressionat  grant,  for  the  purpose  of  c«m- 
arison  of  views  in  regard  to  the  manner  in  which  these  inetitutioiu 
liall  be  conducted — the  course  sought  to  be  puraned — then  ihia  Conrcn- 
on  should  have  a  very  difterent  object.  The  faculty  of  the  colleges, 
nd  the  persons  in  control  of  the  colleges  should  he  consulted  and 
Uowed  to  send  delegates  to  the  Convention,  which  is  to  form  an  or 
anization  upon  that  basis. 
It  seems  to  mc  that  we  can  do  nothing  in  regard  to  organizing  a 
/onvention  of  Agricultural  Colleges  any  farther  than  this:  thfit  we 
aight  express  our  opinion  in  regard  to  the  matter,  and  leave  it  tbrili* 
acuities,  and  the  parties  in  charge  of  the  colleges,  lor  the  purpose  uf 
making  the  organization.  If  we  choose  to  organize  as  individuals  who 
re  engaged  in  a  common  object,  we  can  go  right  along  and  mak«  s 
onimon  organization. 

The  President— A  year  ago  I  had  some  conference  with  Presidest 
Vhite,  of  Cornell  College,  with  reference  to  an  organization,  or  at  • 
east  to  be  called,  looking  to  an  organization  of  gentlemen  eonnecled 
^vitlt  the  iiuiiistrial  ;uui  tocliiHil(>gic*;d  st-houls— dcieiititi.:  eeliui.js  uf  ihe 
country.  And  some  discussion  was  held  also  in  our  own  State.  Mr. 
Flagg  and  myself  held  some  conversation  on  the  matter;  aud  a  good 
deal  of  interest  was  felt  and  manifested  aud  consulted  at  the  time. 
But  it  has  occurred  to  them  that  tJiere  is  already  in  existence  a  isatiuual 
Convention,  very  broad  in  its  character  and  aims,  looking  to  the  dis- 
cussion of  all  quebtions  relating  to  education  in  all  iheir  departments 
and  interests  whatever;  a  Convention  that  has  just  closed  its  annual 
session  at  St.  Louis,  and  wliicli  is  willing  to  admit  as  many  additional 
sections,  I  suppose,  us  are  necessary  to  organize  under  it,  to  meet  the 
special  points  and  interests  of  any  class  of  educators.  That  Conven- 
tion, very  many  of  the  men  connected  with  the  uistitutious  of  learning, 
wilt  want  to  attend,  as  several  gentlemen  present  have  cuiue,  perhaps, 
to  this  Convention.  If  an  organization  is  made  of  the  industrial  insti- 
tutions, for  the  discussion  of  all  questions  relating  to  industrial  educa- 
tion, or  the  management  of  those  institutions,  I  do  not  know  why  it 
could  not  be  made  there,  and  save  us  the  trifling  expenses  and  the  time 
involved  in  making  two  or  three  annua!  trips;  and  thus  the  geutleuien 
who  hold  middle  ground  between  the  two  associations,  would  feti  that 
tJjoy  would  leave  tiiat  and  come  and  attend  this.  It  seems  to  me  tbat 
OiJB  form  of  orgflnW/.v\\o\\\s»t;cA';i\\\\a.\,\4tivi'KvY^'fe't*i.til^\vWint'nin- 
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terested  in  agricnltural  edncation,  where  we  can  discuss  when  we  meet, 
as  we  discups  here,  all  these  qnestions.  But,  on  the  other  hand,  the 
specific  object  for  which  this  Convention  is  called,  is  a  proper  object, 
and  a  sufficient  object  probably  for  an  organization  by  itself.  I  know 
that  the  experimental  stations  in  Europe  have  an  annual  meeting  of 
all  the  experimenters  and  chemists — those  interested,  and  the  rest  of 
the  institution  is  not  represented,  nor  are  its  interests  represented. 
They  meet  in  the  annual  Convention  to  report  upon  their  experiments, 
and  to  discuss  conditions  of  experimentation,  and  to  arrange  for  experi- 
ments; and  they  meet  for  that  purpose  alone,  and  it  is  a  matter  which 
fully  occupies  their  time  and  attention.  The  difficulty  in  an  organiza- 
tion which  should  embrace  all  the  interests  that  are  represented  in  an 
industrial  institution,  would  be  this :  that  we  would  be  as  we  are  now — 
crowded  for  time.  Some  of  us  are  interested  in  all  the  questions  con- 
cerning these  institutions,  and  they  press  upon  us ;  they  are  practical 
qnestions — they  are  meeting  us  in  the  face  as  soon  as  we  get  at  home. 
We  have  got  to  battle  our  way  through  with  them  some  way  or  other, 
and  with  that  light  or  information,  and  with  that  comparison  of  fiews 
and  relation  of  experience ;  and  we  cannot  have  these  unless  sufficient 
time  could  be  given. 

New,  It  remains  with  the  Convention,  it  seems  to  me,  to  determine 
whether  the  organization  that  is  proposed  to  be  made,  should  be  an 
organization  like  that  of  the  European,  for  discussion  for  experiments, 
reporting  experiments,  and  arranging  experiments ;  or  whether  it  shall 
be  a  Convention  of  educators  in  these  schools  who  will  meet  to  discuss 
the  general  management  of  schools,  experiments  included.  I  think  it 
will  strike  you  at  once  as  a  practical  difficulty  with  the  experiments 
themselves  constituting  so  leading  an  interest,  whether  that  object 
itself  would  not  call  us  together,  and  when  we  get  together  we  could 
not  discuss  the  other  questions. 

Mr.  Flagg — I  wish  to  ask  for  information,  in  order  to  bring  out  an- 
other fact,  to  what  extent  our  educators  from  the  agricultural  colleges 
find  that  the  questions  they  desire  to  consider,  are  considered  in  the 
National  Convention  of  Education. 

The  Chairman — My  impression  is,  that  they  have  but  little  place 
there;  that  the  discussions  do  not  come  upon  our  ground  except  inci- 
dentally ;  and  that  our  topics  at  present  have  no  very  wami  welcome 
in  that  Convention ;  and  that  there  is  a  radical  divergence  of  views 
between  us  and  the  leading  men  who  are  leading  this  National  Eda* 
cational  Convention.  And  so  as  between  the  two,  not  feeling  ahl<^^ 
go  to  both,  I  came  to  this,  as  I  shall  probsifeVy  ^o  "vn  v^wj  ^^aa^* 


Kr.  Welch — I  luiriucniize  with  the  viewB  ospreeB«d  geaerallj,  via 
!gard  to  thtt  object  that  eucli  a  Cunrention  as  tliu  could  r«aclifu 
liould  Wcoiufi  pe-mianent.  I  do  not  faH  into  Uie  idea  of  making  ^ii 
kfieociatiuu  that  is  to  be,  a  branch  of  a  Kalional  Association  of  Edao- 
on.  Tlie  qntations  that  we  want  to  diacnss,  it  ^eems  to  me,  are  pe- 
aliar,  and  arise  frcmi  the  tiewnces  of  the  enterprise.  These  immenMli 
mportant  subjects  that  are-discuGscid  bj  the  couventiun  of  teachen— 
le  Kalional  Cunvf;ntion— have  been  before  them  for  years  and  jea-t. 
loal  of  us  have  reached  oiir  codcIubSoiis  with  regard  to  them.  But 
rith  these  uew  inHtitiitiotis  we  are  facing  some  new  problems  thai  are 
ateuse  y  interesting,  and  lliat  are  portuotiuus  in  their  importance, 
lence  we  might  be  tramuielod  h^  any  connection  of  the  Nati»DaI 
Lesociation.  At  an;  rule,  our  atieniion  wonid  be  more  or  lees  (ii»- 
racted  hy  the  ninltiplicilj  of  subjects  that  ore  discuesed  bj  that  htair. 
And  then  again,  it  might  not  be  convenient  for  lie  to  meet  at  ihr 
ame  place  that  the;  meet.  And  for  my  own  part,  I  have  not  time 
inr  attending  more  than  one  or  two  conventions  in  a  year.  These  are 
easons,  however,  wiiich  may  not  uppeai  to  moat  of  you. 

What  I  want  to  know  is  not  whether  languages  are  moreefficieutin 
giving  general  mental  discipline  than  science;  not  Iiow  to  conduol 
primary  education,  or  to  g<>t  at  ihu  uxiict  vjiliio  of  ohject  Ipssong.  i..r 
how  to  teach  geograpliy  ;  but  I  want  particularly  to  know  how  to  man- 
age ill  the  Boliition  of  the  new  problems  tliat  we  have  to  face  the  mi>- 
ment  we  organize  an  industrial  iustitntion,  as  to  the  admission  of  the 
series ;  as  to  the  labor  queetiun ;  as  to  the  exact  relation  to  the  seiencee 
and  their  practice  in  tlie  Held,  and  Slu  to  the  new  problems  that,  in  tbe 
organization  of  these  new  institutions,  come  before  us  in  regard  to  col- 
lege government.  Such  things  I  come  to  get  light  on.  The  old  sub- 
jects that  have  been  discussed,  from  time  immemorial,  and  which  you 
and  I  have  hammered  away  at  for  twenty-five  years,  I  bare  luid 
aside. 

Kow,  there  is  another  point  that  suggested  itself  to  me  this  momenl. 
For  my  part,  I  am  sure  that  if  we,  who  are  present  here  from  our  in- 
stitutiuns,  give  our  assent  to  this  Convention,  it  will  be  heartily  acqui- 
esced in  by  those  we  left  at  home.  And  though  we  were  not  actually 
elected  as  delegates  to  this  Convention,  yet  we  are  considered  as  repre- 
senting these  institutions,  and  institutions  will  be  bound  by  ouracliuua; 
and  I  am  confident  that  will  be  the  case  with  all  the  faculties  of  the 
new  industrial  colleges  that  are  not  present  in  the  Convention.  And 
I  believe,  sir,  that  this  meeting  can  reach,  or  leave  matters  in  such  & 
shape  that  w6  ehaW  Vecome  ».  ■^tittaa.wft'an.  w^A-KVLVLVS.iii'Q.,  vrlth  definite 
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objects;  one  of  which  shall  be  experimentation;  and  another,  the 
coarse  of  study  best  adapted  to  accomplish  our  purposes  in  the  new 
organization,  and  the  manual  labor,  etc.,  etc.  I  don't  want  any  one 
question,  or  any  one  specific  individual  purpose,  however  important, 
to  absorb  the  energies  of  the  association  ;  but  I  want  it  to  gather  within 
its  compass  all  the  important  topics  that  must  occupy  the  attention  of 
men  who  have  these  institutions  in  their  charge. 

Mr.  Denison — The  remarks  made  by  President  Welch,  in  reference 
to  representing  the  Institution  of  Iowa — the  fact  that  the  faculty  of 
that  Institution,  and  probably  that  that  Board  of  Kegents,  will  approve 
what  is  here  done — will  also  apply  to  the  Institutions  that  we  represent. 
The  Secretary  of  our  Board  is  present,  and  I  presume  that  any  deter- 
mination of  this  Assembly,  in  reference  to  any  permanent  organization, 
will  be  approved  by  them. 

I  wish,  however,  to  say  that  while  the  objects  which  we  aim  at  are 
distinct  and  separate  from  the  objects  at  which  the  National  Teachers' 
Association  aim,  it  is  true  that  we  hold  a  relation  to  that  Association. 
We  are  American  citizens.  I  believe  that  it  is  true  that  an  o£Scer  of 
the  government  to  which  we  stand  related,  is  recognized  as  one  of  the 
important  officers  in  that  Institution.  I  refer  to  Mr.  £aton,  the  Com- 
missioner of  the  Bureau  of  Education,  and  who,  by  direction  of  the 
government,  has  special  oversight  of  the  endowment  granted  to  us, 
and  of  what  we  are  doing  in  relation  to  that  endowment 

I  do  not  know  but  it  may  be  best  for  us  at  first  to  be  distinct  from 
them  until  we  require  an  organization  that  shall  be  an  individuality ; 
until  we  to  some  extent  initiate  a  progress  more  or  less  in  the  working 
out  of  the  special  problems,  committed  to  our  trust.  But  I  believe  the 
day  may  come,  and  perhaps  will,  when  this  organization  will  be  con- 
sidered a  section  of  the  National  Teachers'  Association;  that  associa- 
tion allowing  us  the  utmost  freedom  in  the  expression  of  our  opinions, 
and  in  the  working  out  of  the  special  problems  committed  to  our  care. 

Mr.  Murtfeldt — The  call  issued  for  this  Convention  is  sufficiently 
broad  to  admit  a  person  of  my  standing,  to  this  Convention,  I  believe. 
I  hope  that  when  an  organization  of  this  kind  is  completed  that  the 
lines  will  be  very  clearly  defined.  Now  we  have  a  particular  Institu- 
tion in  the  State  of  Missouri  that  is  a  little  different  from  most  of  the 
States  by  which  it  is  surrounded ;  and  a  very  few  minutes  will  suffice 
to  explain  just  how  that  js.  Our  industrial  university,  or  the  Univer- 
sity of  the  State  of  Missouri,  has  twenty-two  curators ;  and  the  State 
Board  of  Agriculture  is  composed  of  twelve  persons  that  ar^  «.<AC-^<«r 


atnating  —  elected  by  the  prciidents  of  the  ng^cnltnrsl  wkMh 
ironglioDl  the  Stale.  The  Governor  and  tho  State  Supcrintendmttf 
ablic  Schools,  are  ex-o£Bcio  mtirabers  o(  the  State  Buurd  »{  Agjieti- 
ire ;  and,  by  the  organic  law  of  tlie  State,  fixing  the  location  of  tU 
sdnstrial  University  of  Missouri  at  Columbia,  there  are  seven  <rfife 
tate  Board  of  Agricnhnre  incorporated  in  the  State  Board  of  Combn 
'  that  Institution.  Yoii  will  therefore  sec  that  these  car.ator«  b«vc,iii 
le  niannginv  of  the  Institutii'ti,  somethiug  more  than  the  mere  ok 
f  the  fund.  Tun  can  readily  see  the  intimate  conneetioD  that  thtn 
I  between  llie  State  Board  of  Agricnlture,  as  such,  and  the  Board  of 
Inrators,  and  the  InBtitution  itself, 

Aa  I  stated  before,  I  thiok  that  the  call  was  broad  enough  to  a^lmil 
le  to  a  seat  iipou  this  tloor,  at  this  time,  and  I  want  this   Cunveutioo 

I  clearly  define  the  line  as  to  who  sliall  be  entitled  to  a  seat  upon  tiiii 
oor,  and  who  shall  not.  If  yoii  say  that  no  ont'  but  tiie  profcssoi^  ut 
lembera  of  the  faculties  of  Ihe  several  universittes,  in  the  United 
tatee,  shall  be  entitled  to  seats,  all  right.  It'  you  are  going  to  make 
-,  broad  enough  to  admit  the  Preeidentsor  the  Secrutaries  of  the  seveni 
kgricultural  Societies,  or  the  State  Board  of  Agriculture  to  seats, iti} 

II  right  also.     Only  do  this  for  me:  dearly  detine  what  yoa  want. 
Mr.  Parker — I  think  the  questions  coming  before  the  Aaattcistion  thrf 

is  CMiilL'iiijilnlt'd,  are  jK'Ciiliiir,  ami  in  fiDiiii.-  do^Toe  dift't-^riiig  I'mia  iL.i=e 
that  are  discussed  at  tbe  Katioiiai  Association  ;  and  it  appears  to  me 
that  it  is  very  essential  that  we  have  such  an  association. 

The  Regents  of  the  Industrial  College,  (or  the  curators,  as  thev  are 
called  in  Missuurij  in  Kansas,  meet  Irequently,  and  have  long  aud 
patient  discussions,  sitting  some  times  all  night;  going  into  session  at 
half-past  six  in  tlie  evening,  and  not  adjourning  until  half  piist  six  lq 
the  morning.  Yon  can  judge,  by  that,  something  of  the  interest  that 
is  taken.  The  questions  are  new,  and  ot  the  greatest  importance, 
just  hiiw  to  launch  forth  tJicse  new  institutions.  We  have  to  lay  tbe 
track  before  we  can  run  the  engine;  every  mile  of  the  track  must  be 
laid  first.  Tho  old  institutions — the  Ibrnter  organizations  of  colleges- 
know  what  they  are  going  to  do  and  what  they  are  aiming  at ;  but  we 
have  to  combine  labor  in  the  new  sense  with  the  new  education,  and 
the  form  of  educaiion  is  to  be  determined. 

Now,  as  a  Regent,  as  one  feeling  this  responsibility  resting  upon  me. 
to  know  how  to  advance  our  own  institution,  it  is  a.  great  privilege  to 
come  into  an  association  of  those  similarly  situated,  and  who  have  had 
larger  experience,   and  who  can  give  information  upon  those  points 
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that  we  need  information  upon,  and  I  feel  as  thongh  it  wonld  be  just 
the  thing  in  years  to  come,  if  we  can  come  together  and  compare  onr 
work,  and  see  what  progress  we  have  made ;  and  so  go  on  together 
with  the  experience  of  each,  and  all  inuring  to  the  benefit  of  all,  so  that 
we  shall  be  able  to  judge  from  a  larger  induction. 

Mr.  Folwell — I  sympathize  very  much  with  those  gentlemen  who 
favor  the  union  with  the  National  Educational  Convention  ;  as  I  favor 
it  for  the  same  reason,  as  a  matter  of  economy  to  myself,  I  shall  prob- 
ably attend  the  meetings  of  that  association,  and  should  want,  also,  to 
come  here ;  and  would  not  like  to  take  my  choice.  There  is  some 
hostility  between  the  persons  who  compose  that  association,  and  those 
of  us  who  are  likely  to  meet  here;  but  I  think  that  is  not  necessary 
any  more  than  there  is  a  necessary  hostility  between  the  scientific  and 
classical  system  which  we  have  discussed.  We  have  brought  the  mat- 
ter down  until  it  is  merely  a  question  of  methods  and  means.  We  are 
BubBtantially  agreed;  and  I  do  not  believe  that  we  should  lose  in  uni- 
ting with  the  National  Educational  Convention,'or  that  we  should  find 
ourselves  out  of  place  there,  or  out  of  sympathy  with  the  men  we 
should  meet  there.  We  can  go  on  with  these  very  troublesome  ques- 
tions, and  I  cheerfully  agree  with  the  last  gentleman  that  they  are 
some  of  them  troublesome  questions.  There  are,  perhaps,  some  in  that 
convention  who  are  jealous  and  doubtful  of  this  new  experiment  that 
we  are  making.  I  would  like  to  discuss  these  matters  right  in  the 
presence  of  the  backers  of  the  old  education. 

I  would  add  one  further  word  about  the  organization  to  be  formed 
here.  I  must  confess  that  I  did  not  so  carefully  read  the  call  as  I 
ought  to  have  done  ;  otherwise  my  own  action  in  the  case,  as  a  mem- 
ber of  that  committee,  might  have  been  somewhat  different. 

I  will  say,  also,  that  I  favor  a  broader  organization ;  one  wliich  will 
include  experimentation  and  a  great  many  other  things ;  still,  at  the 
same  time,  I  would  not  throw  anything  in  the  way  of  gentlemen  who 
may  wish  to  form  an  organization  simply  for  that  one  purpose.  At 
the  same  time,  my  advice  to  them  and  to  all  would  be,  that  we  should 
make  the  organization  much  broader  than  that. 

The  President — I  suggested  joining  the  National  Association,  not 
because  I  felt  myself  attracted  that  way,  but  I  was  aware  that  several 
of  our  institutions  are  affiliating  more  nearly  with  institutions  repre- 
sented there  than  the  rest  of  us.  Some  of  us  are  seedlings,  and  some 
of  us  were  grafted  on  to  old  institutions.  The  Wisconsin  school  was 
grafted  on  to  the  university;  the  same  is  true  of  Minnesota,  and  perhax^ 
in  one  or  two  other  States ;  and  the  Shefi^eVd  ^\ftTiM\Sva  ^j^qO^K^Nss^ol- 


roately  related  u  R  branch  of  Y«lc  College,  &nd  the  newBchw;! 
Harvwd  will  bo  united  with  the  Ilarvan!  College.  Ab  to  iheSdii 
of  Technpli>gy,  it  ie  sininilarly  associated,  I  think.  I  don't  knoirW 
that  is ;  but  the  Scientific  School  there,  at  any  ralP,  is  a  branch.  Ari 
1  BuppoBO  that  I  throw  out  the  Buggwtion  simply  becanse  it  roigbtiii 
nvBttlf  and  the  other  oSicers  of  the  asaociation  to  act  in  themiUterii 
permanent  organization,  to  have  the  point  drawn  out  in  dieiMiwcm.  t 
IB  possible  it  might  be  well  for  the  Convention  to  go  on  a  mtoiup 
np  to  the  old  National  Aasoeiatioii. 

Mr.  Folwell— There  seems  to  be  an  nnderstanding  that  thmi" 
cinceBaion  on  our  part,  that  we  have  intereste  that  are  advereeluoti* 
odiicatoni.     We  have  no  such  iiileresle. 

The  President — I  do  not  onderstand  it  that  way,  nor  do  I  thinllU 
others  onderstand  it  so.  I , 

Mr,  McAffee — It  aeema  to  mo  there  ib  a  very  great  call  forin*  I 
ganization  in  the  direction  of  the  call  that  we  have  heard  read  lien.  I 
and  that  we  all  have  seen  before.     There  ie  certainly  a  special  mUM  | 
an  organization  in  the  direction  of  nnity  of  experiment  among  tliei» 
atitutioiia.    There  are,  no  doubt,  great  intereeU  involved  ia  recall 
the  infititutione,  aside  from  that;  but  here  is  the  special  matter— A* 
Diiitfer  of  experimentation      "We  are  seeking  for  itnowledge  by  t\i>en 
ment;  we  are  trying  to  make  ngricnkiire,  which  is  accumulative  jO- 
eni-e  now,  accumulation  of  distinct  facts.     To  organize   these  faffl, 
which  we  can  do  faster  and  better  hy  these  experiments,  it  eeenis  to  mi 
eminently  proper,  and  eminently  fit  that  we  should  organize  those  wbs 
are  connected  in  any  way,  remote  or  direct,  with  those  experiments— 
organize  tlieni  in  such  a  way  that  there  may  be  a  community  vftii 
work.     I  think  it  is  possible ;  and   I  think   we  can  come  togelht 
that  subject,  and  after  that  queatiuu  has  been  decided,  we  can  org; 
an  association  for  experiment  there.     Then,  if  it  should  become  neco- 
Bary  to  go  further  and  organize  for  the  purpose  of  meeting  to  discni* 
qucHtioiis  of  the  land  grant,  school  management,  etc.,  it  might  be  wel 
to  iueUide  that  in  the  organization.     There  is  this  one  point  that  eefw* 
to  liave   peculiar  force  aud   a  peculiar  meaning  to  my  mind,  perlisf* 
because  I  am  intimately  connected  with  experiments — that  there  shonlii 
be  an  organization  in  the  direction  of  a  community  of  experiments. 

Mr.  Flagg — I  assent  very  heartily  to  the  remarks  of  the  gentlemu 
who  baa  just  eat  down.     1  think  as  he  does,  that   while  the  primui 
object  of  this  organization  ahnuld  be  tho  accumulation  of  agricnlton' 
knowledge  particularly,  that  it  ought  to  be  the  feeling  of  U8  wbos 
engaged   more  paiUtuVa.A'j  iu 'CftaX  Ni'i^^s.i^-sAtWt  we  very  earoeti 
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iGire  to  have  the  co-operation  and  aid  and  snggestions  of  men  who 
e  generally  interested  workers,  as  the  Presidents  of  our  colleges, 
Linded  on  the  national  grant,  all  are. 

In  making  this  call,  and  sending  it  out,  for  instance,  we  found  a 
eat  many  cases  of  this  kind  where  a  university — as  is  the  case  I 
lieve  with  the  one  in  Minnesota — had  not  yet  been  sufficiently  de- 
loped  to  have  any  representative  of  the  peculiar  agricultural  interest 
it.  There  are  a  good  many  cases  of  that  kind.  Now,  where  no 
oh  organization  exists  with  these  colleges,  we  still  want  their  co- 
deration  and  aid  ;  and  if  we  can  furnish  them  any  aivice  ourselves, 
id  give  them  any  suggestions  to  suit  their  peculiar  wants,  it  is  emi- 
intly  proper  that  we  should  do  so;  and  if  they  can  give  as  any  sug- 
estions  in  regard  to  their  experience,  it  is  eminently  proper  that  we 
bould  have  them. 

It  seems  to  me  that  practically  we  ought  to  make  an  organization 
'hich  should  be  broad  enough  to  interest  all  who  are  engaged  in  the 
eneral  work.  I  think  the  Secretaries  of  our  State  Agricultural  Bo- 
oties, for  instance,  are  men  that  we  particularly  wish  to  get  in.  They 
•e  certainly  as  much  interested  as  any  one  here  can  be  in  the  dissemi- 
ition  of  agricultural  knowledge.  That  is  true  of  our  Presidents  of 
ese  various  Institutions  founded  on  the  national  grant.  It  is  true  of 
ir  technological  Professors,  I  presume,  quite  generally  ;  and  I  should 
vor,  myself,  certainly,  a  tolerably  broad  organization  of  all  interested. 
[lere  are  not  so  many  of  them,  as  yet,  that  they  would  stand  in  one 
lother's  way.  The  time  may  come  when  it  will  be  necessary  to  go 
ther  into  separate  sections  in  the  same  convention,  or  else  to  form  a 
parate  convention  of  experimenters.  That  time  has  certainly  not 
>t  arrived,  and  in  order  to  bring  this  matter  up,  I  would  ask  leave  to 
troduce  the  following  resolution : 

ReMolved^  That  the  object  of  the  org&nlzatioD  to  be  formed  by  this  meeting  shaU  be  the  ad- 
DcemeDt  of  the  interests  of  industrial  education,  by  assembling  together  persons  engaged 
agricultural  and  mechanical  experiments  and  education,  and  with  a  view  of  disseminatlDg 
instrial  knowledge. 

I  do  not  know  whether  that  will  cover  the  views  of  others  at  this 
eeting  or  not. 

Mr.  Miles — I  think,  myself,  it  would  be  desirable  to  have  an  organi- 
ition  of  the  officers  of  the  diflFerent  industrial  institutions,  for  the  pur- 
>8e  of  discussing  methods  of  instruction,  the  labor  question,  the  en- 
3wment  question,  and  all  of  these  other  questions.  That  I  give  as 
ly  own  opinion.*  I  have  no  right  to  represent  the  Michi^w^  ^^r^ss^JL* 
iral  CoWege  on  that  eubjecty  but  1  come  lieT^  %&  «b\»i\N^^Ssi^vrA5^^ 


the  Bcience  of  agricnltnre  is  valuable,  and  we  can  onl^ 
in  it  by  diecneeioD  of  the  Bubject  in  detail. 

It  seems  to  me  that  we  can  dedde  upon  a  certain  nu 
meuta  that  we  can  try  in  common  ;  then  we  can  come  1 
now,  with  the  results  of  thoBe  experiments,  to  compari 
deavor  by  discupsion  to  get  at  the  canse  of  those  res 
then  be  much  better  fitted  for  the  trial  of  experiments 

It  seems  to  me  that  this  organization,  for  the  prom 
inents,  for  the  purpose  of  improvement  in  ths  art  and 
cnlture,  would  not  stand  in  the  way  of  this  other  orga 
is  quite  desirable — perhaps,  equally  desirable. 

Mr,  Parker — It  seemB  to  me,  that  while  that  questio 
tation  is  of  great  importance,  and  it  would  bean  excel 
Superintendents  of  the  farm  and  the  ProfeBSore  of  agi 
and  compare  notes ;  it  ib  of  eqnal,  and  perhaps  gres 
that  the  ofiicers  of  the  college?,  who  have  in  charge 
partmcnt,  and  have  the  appointment  of  theee  Profeae 
tnre,  and  Farm  Superintendents,  and  who  need  to  k 
working  npon  the  right  plans — that  those  who  repre 
in  the  control  of  these  institutions  should  have  their 
zation  and  of  consnltalion,  because  they  need  to  havi 
of  the  wliole  subiect.     It  aonears  to  me  that  it  woul 
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Itural  education.  In  the  management  of  our  colleges  we  have  to 
xibat  a  prejudice ;  and  the  most  we  can  desire,  is  to  have  a  very 
ge  audience  at  those  meetings.  We  want  not  only  States,  but  coun* 
»,  represented. 

lir.  Miles — It  seems  to  me  almost  impossible  for  any  one  to  discuss 
a  subject  of  experimentation,  unless  they  are  actually  engaged  in  it ; 
fjr  cannot  see  the  force  of  the  arguments  ;  they  do  not  understand 
sn.  It  seems  to  me  it  would  be  better  to  limit  it  to  those  who  are 
juged  in  experimenting. 

Wr.  Denison — Would  not  the  objection  be  met  by  making  the  ex- 
"imenters  a  section  ?  They  can  be  sections  of  the  meeting,  and 
eusB  the  matter  to  the  fullest  possible  extent. 

Mr.  Miles — There  is  the  difficulty.  This  would  be  included  in  a 
ger  organization,  and  be  subject,  to  a  certain  extent,^  to  that  wider 
>anization.  The  difficulty  that  the  gentlemen  are  trying  to  obviate, 
D  be  got  over  with  in  this  way  :  Make  the  larger  organization  an  in- 
ipendent  one ;  and  then  arrange  to  have  the  meetings  at  the  same 
me  and  place.  I  think  the  work  of  the  Experimental  Convention 
»ald  be  carried  on  more  successfully  and  more  satisfactorily,  if  it  was 
aced  entirely  in  their  control. 

Mr.  Hamilton— I  do  not  know  whether  I  understand  the  intention 
Dr.  Miles  in  regard  to  this  matter ;  whether  he  includes  in  experi- 
3nters,  all  persons  who  are  interested  in  experiments,  directly  and 
iirectly;  that  is,  the  Professors  of  Agriculture,  who  are  carrying  on 
ese  experiments,  and  the  Presidents  of  colleges  who  control  them. 
>w,  it  seems  to  me  very  necessary  that  if  the  Professoi-s  of  Agricul- 
re  meet  together,  and  wish  to  do  any  effective  work,  in  which  they 
a  engage  their  own  colleges,  they  will  have  to  have  some  other  re- 
esentative  from  the  colleges,  who  have  general  control  of  the  in- 
•ests  of  their  colleges.  They  will  have  to  be  in  every  convention  at 
lich  these  experimenters  meet.  The  experimenters  are  not  acting 
dependently  of  these  colleges ;  they  are  a  part  of  these  colleges — but 
iepartment ;  and  the  funds  that  they  get  for  the  purpose  of  carrying  on 
eir  experiments,  and  all  the  assistance  they  receive,  they  receive  from 
ese  colleges ;  and  the  Presidents  of  these  colleges  should  be  consulted 
regard  to  any  enterprise  which  they  enter  upon.  It  seems  to  me  that 
ir  convention  could  be  broad  enough,  at  least,  to  include  the  Presi- 
mts  of  our  colleges,  or  some  representative  from  the  Board  of  Trus- 
66 — let  the  President  be  the  representative,  if  you  will ;  the  Secre- 
ry  of  our  State  Agricultural  Society,  the  CommisaioiieT:  ^i^  kj^vs^- 
re,  and  other  persons  who  are  interested  m  t\i\«»  \K\xv^.     fe^w^Xi-^  S:^- 


snfiicient,  however,  for  the  transaction  of  bnsinesa,  and 
a  good  manj  of  iia  who  have  had  diecuBBions  in  tboee  w 
of  complainiDg  of  having  too  large  an  audience,  have 
with  the  oppoBiCe  difficulty,  that  iB,  too  Bmall  an  audi 
tailing  of  experiments  ia  a  matter  tn  which  people  w: 
generally  interested.  The  result  of  the  experiments  is  i 
and  not  the  details.  And  I  think  that  the  section  of  t 
bj  which  a  discussion  of  this  subject  is  particularly  coir 
not  be  likely  to  he  burdened  with  loo  large  an  audience, 
Mr.  Miles — It  aeema  to  me  that  if  we  should  carry  o 
tion  that  has  been  offered  here  that  we  should  get  the  ] 
officers  of  our  colleges  into  the  businesB,  that  tliey  woi 
throw  the  load  off  trom  their  shoulders.  Now  if  it  is 
these  officers  are  to  follow  each  squad  of  men  around  to 
are  doiug,  and  where  they  go  to,  suppose  you  hare  j 
—are  they  to  go  around  and  tend  to  all  this  work,  for 
promoting  the  stndy  of  geology — for  mutual  improve 
you  call  in  the  Presidents  of  the  colleges,  to  stand  ovei 
what  they  are  doing  all  the  while  i  Ihere  you  have  otl 
and  the  Engineer ;  are  they  too  to  join  in  this  work  tor  i 
mutual  improvement  I  It  seems  to  me  that  the  Presi' 
colleiree  and  these  other  officers  would  be  slad  to  be  retie 
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aral  society  embraced  all  husbandry.  How  ie  it  ?  We  have  fonnd 
hat  it  is  necessary  that  there  should  be  sub-divisions  in  husbandry 
nd  that  different  interests  should  be  carea  for  by  different  indepen- 
ent  associations.  You  find  that  your  breeders  find  an  association 
nth  profit  to  themselves  and  with  profit  to  the  country.  You  find 
hat  horticulturists  have  organized  an  association,  independent  of  agri- 
:ulture,  which  is  doing  a  great  and  good  work,  and  people  in  general 
vill  look  carefully  at  this  system  of  experimentation  for  the  purpose 
»f  elementary  knowledge,  science  with  agriculture,  and  will  find  that 
t  is  so  vast,  and  so  grand,  that  they  will  unite  with  it  and  make  it  a 
»road  and  a  great  organization.  It  is  necessary  that  the  subject  should 
*e  carefully  considered  in  the  convention.  It  is  necessary  to  take  all 
he  time  and  all  the  attention  that  the  members  of  such  a  convention 
an  devote  to  it.  It  is  a  larger  subject,  perhaps,  than  many  consider  it 
o  be,  until  they  have  actually  got  into  it  and  found  what  it  is  enlarg- 
ng  to.  And  I  would  therefore  insist  that  there  is  enough  to  do  for  an 
organization  which  has  this  specitically  for  its  object ;  there  is  enough 
o  do  in  the  way  of  organization  and  experimentation,  in  these  dif- 
ierent  institutions  organized  under  the  land  grant,  to  carry  on  the  or- 
ganization and  make  it  very  interesting  and  very  profitable  in  a  very 
cientific  point  of  view. 

There  is  another  question  that  I  wish  to  call  your  attention  to.  The 
nanner  in  which  this  convention  has  been  called,  and  the  words  of 
he  call,  have  not  been  the  means  of  bringing  together  representatives 
►f  tbe  governing  powers — the  trustee  power  which  governs  these  land 
jrant  institutions.  It  has  brought  together  the  representatives  of  the 
.■^residents  of  the  colleges,  representatives  from  the  chairs  of  agricul- 
ure,  and  it  has  brought  s-me  others — some  experimental  farmers,  etc. 
^ow  it  seems  to  me  eminently  unfit  and  improper  that  this  con ven- 
Lon  should  take  the  responsibility  of  organizing  a  body  such  as  has 
»een  spoken  of  here,  which  would  have  under  consideration  all  things 
onnected  with  this  new  education.  Such  a  body  is  needed ;  such  a 
►ody  is  eminently  proper  and  eminently  necessary  in  the  United  States. 
)uch  an  organization  has  never  been  formed  and  it  is  a  wonder  to 
[le  that  it  has  not  been  formed ;  but  that  this  Convention  could  take 
teps  to  form  it,  it  seems  to  me  hardly  possible  under  the  call.  We 
an  take  steps  here  which  are  eminently  proper  to  form  an  organizatit.n 
uch  as  I  have  spoken  of,  for  the  purpose  of  organizing  experiments. 

Mr.  Welch — I  perceive  that  we  have  departed  largely  from  the  spirit 
f  this  call,  in  the  discussion  of  the  various  interests  outside  of  exQerv- 
Qental  work.    I  would  ask  our  friends  wVvo  vjoxj^^l  vsAnq^'^jX^  "^^  ?s* 


gfiQizfitioQ  of  a  Bocietj  for  experimenting,  whether  that  is  cot  UTt^a- 
mane  to  the  ptirpoee  to  which  we  have  met;  and  whether  we  hare  M 
wandered  from  their  intentions  in  getting  up  the  Conrention. 

Mr.  Milea — I  would  make  a  very  brief  expression  in  regard  totk 
origin  ut'  thia  Convention.  In  the  converaatiun  that  occurred  betwwa 
lujBoU'  and  Mr.  Flagg  at  Lansing,  we  talked  of  tlie  necessity  wf  get 
ting  together  those  inieresfed  in  thia  matter.  Several  of  the  culleges 
were  luentiuned  ;  and  I  said  that  the  Presidents  shuntd  be  written  to, 
where  we  did  not  know  any  one  interested  in  experiments.  Vc  did 
not  wish  to  limit  the  matter  very  closely  at  the  present  meeting. 

I  have  been  very  glad  that  the  discussions  have  taken  thi*  wide 
range.  I  am  glad  we  Imvo  not  cnt  down  to  the  strict  limits  of  lint 
cull ;  but  for  organization  it  seems  to  niedesiruble  tolimit  it  aomevhU. 

Mr.  Welch — I  cerlainly  am  in  hearty  sympathy  with  the  object  t!i»t 
Frofussi'r  Miles  advocates,  and  I  appreciate  tlio  immense  iiuportatict 
of  a  seritis  of  experiments  conducted  by  tho  various  colleges  in  oon- 
mem.  tint  I  confess  that  I  did  not  come  here  expecting  tliul  an  ian>- 
elation  would  be  formed.  I  am  not  selfish  about  it ;  but  if  it  iroaJd 
reckon  the  Freaideuta  all  out,  as  certai&lj  thia  proposed  aBsociadoo 
would,  because  it  has  been  espresBed  definitely.  If  I  am  wrong,  Pro- 
ftsnur  Alik'd  ujii]  ci-irrtL-t  nii^. 

Mr.  MiltB — 1  did  nut  assume  to  reckon  the  Presidents  out,  or  arv- 
body  out,  but  simply  cobriug  in  those  who  are  engaged  in  experimert- 
ing,  so  llijit  ull  would  engage  in  it  in  common.  We  do  not  want  to 
rule  out  any  class  of  men.  We  would  like  to  hjive  the  Preeldeiita 
here  every  time. 

Mr.  Welch — I  must  agree  with  some  gentleman  who  has  inquireJ 
whether  tlie  proposed  object  cuuld  not  be  well  reached  bj  secliuiis,  I 
do  nut  think  that  the  parent  society,  which  should  have  such  asectiuii, 
would  trammel  it  in  the  least ;  because  it  would  have  no  other  cunirul 
over  it  than  lo  fix  the  lime  and  place  of  its  meeting.  Then  the  ex- 
perimenters in  tliat  section  would  have  the  whole  weight  of  influeuce, 
aud  the  whole  sympathy  of  their  co-workers  in  the  colleges;  where^is 
they  would  lack,  it  seems  to  me,  that  influence  and  syuipalhy,  auJ 
would  lack  the  help  that  comes  from  general  attendance, 

Uue  of  the  Professors  has  said  that  only  those  who  are  actually  en- 
gaged in  experimentations,  can  take  part  in  the  exercises  of  a  meeting 
of  experimenters.  I  cannot  think  that  that  is  exactly  and  strictly  true; 
but  I  know  there  is  a  good  deal  of  truth  in  it ;  because,  though  I  do 
not  myself  tiike  -pari  \u  acla^  e-s.\.«i;\\u«\v\adon,  I  keep  myself  posleJ 
on  the  e.vperiinema  iVva^.  m*  fe'J^'^^V.  ^'i^  ^  *  XwA-i  «i.v>t\\\  w-^w  Q-a^  swq 
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:=:  fiirm.  Now  I  am  willing,  so  far  as  I  am  concerned,  that  this  subject 
T  of  experimentation  should  be  the  prominent  subject  to  be  considered 
7:1:  in  these  meetings ;  but  there  are  a  great  many  exceedingly  intricate 
-^  and  troublesome  questions,  in  this  new  organization,  to  permit  one 
— L  single  one,  though  it  is  of  paramount  importance  even,  to  engage  all 
^^'  the  attention  of  the  Association. 

::^      One  thing  about  what  the  gentleman  says  as  to  the  representation 
_- of  Trustees  here.    The  Presidents  of  these  Agricultural  Colleges,  so 
-^  far  as  they  are  here,  are  Presidents  of  the  Boards  of  Trustees,  I  think. 
__^  If  that  is  not  entirely  true,  it  is  true  in  must  cases. 
=-       Mr.  Hamilton — He  is  not  of  our  Board. 
_.      Mr.  Welch—He  is  not  ? 
Mr.  Hamilton  —No  sir. 

Mr.  Welch — The  Presidents  generally  represent  the  Trustees ;  and 
. .  if  they  are  not  on  the  Board  of  Trustees,  as  of  our  Board,  they  are  the 
^_  preceding  officers. 

^        Mr.  Murtfeldt — It  is  not  so  in  Missouri. 
Mr.  Welch — It  is  not  so  there  ? 
Mr.  Murtfeldt— No  sir. 

Mr.  Welch — I  simply  spoke  of  cases  like  my  own,  from  which  I 
came  as  an  individual. 

Mr.  Flagg — I  would  like  to  say  one  or  two  words  more  in  reference 
to  this  resolution.  I  have  offered  it  in  order  to  arrive  at  some  basis  of 
agreement.  I  shall  be  entirely  willing,  myself,  to  take  up  either  theory; 
the  one  that  Dr.  Miles  is  in  favor  of^  or  the  other  one. 

I  think  there  is  a  good  deal  of  force  in  what  Dr.  Miles  says  in  re- 
ference to  the  benefits  which  would  be  gained  from  concentration  on 
one  point.  At  the  same  time,  recognizing  the  fact  that  we  are  but  few 
as  yet,  we  speak  of  ourselves  now  as  interested  in  Agricultural  Col- 
leges and  agricultural  experimenters — men  who  are  in  the  general  in- 
terests of  agriculture.  We  are  so  few  as  yet  that  I  do  not  see  any  great 
disadvantage  that  will  arise  from  our  all  coming  together  and  consult- 
ing. I  do  not  know  what  the  experience  of  other  men  may  have  been, 
but  my  observation  is  that  when  we  get  the  most  we  can  together  who 
are  interested  on  all  points-*!  do  not  care  how  broad  you  make  it  in 
reference  to  agiculture — that  we  still  lack  very  much  of  intelligent 
appreciation,  understanding  and  knowledge  of  the  conditions  we  are 
laboring  under.  I  do  not  see  any  present  danger  of  our  being  over- 
come with  a  redundance  of  wisdom.  And  I  think  the  more  we  can 
get  in  of  these  men,  the  better  off  we  will  b^. 

—80 
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ilr.  Roberts — The  matter  of  experiments  Preeident  Welch  and  I 
lave  been  engaged  in  a  good  deul  tliis  aniumer ;  and  I  conceive  thu 
;here  is  two  much  atreea  laid  upon  experiments  as  a  group,  or  as  bring- 
ing the  result  of  the  ditferenl  experimeoU  together  for  comparUoi. 
For  instance,  I  find  it  very  difficult  in  experimenting  on  our  farm.  Ld 
me  go  back  a  little.  Having  lived  in  llenrj  county,  I  found  that  th* 
[Jinmte  was  wonderfully  different.  It  is  bo  in  our  own  State  with  a- 
periments,  frequeotly.  The  experimeata  of  crops  that  we  tried  would 
not  prodnce  the  same  results  as  in  my  own  county  at  home.  And  aow 
I  conceive  that  on  our  farm  there,  the  soil  is  bo  very  mnch  differeiit 
from  the  soil  of  Illinois  there,  where  the  college  ia  eitanted — I  mein 
taking  the  two  farms,  not  the  two  different  States  in  general — the  soil 
of  them  is  so  diflerent,  and  that  soil  is  so  very  much  different  from 
the  soil  of  Maine— the  climate,  and  all  tilings  considered,  will  hi« 
Buch  a  different  effect — that  you  do  not  learn  mnch,  jou  do  not  gua 
much. 

Now  the  experiments  that  are  made  on  our  farm  there,  will  not 
apply  to  the  whole  Stale;  much  less  to  Illinois  and  Maine.  And»o, 
to  a  very  great  extent,  each  college  lias  got  to  he  an  experimental  al- 
lege for  ita  own  State,  or  as  mnch  of  it  as  possible. 

Now  I  iind  onegrt-iit  ditHciilty.  I  takv  a  HM  ami  hiy  it  off  in  plat- 
for  wheat,  of  two  acros  each.  I  find  great  difficulty  in  getiing  ilioss 
different  plats  to  operate  aliki;,  so  tliat  the  results  will  amount  to  aav- 
thirig.  One  part  of  tiie  tieid  will  do  much  better  than  the  other  part. 
There  are  certain  things  that  can  be  learned,  but  it  ia  my  opimo:i 
that  those  experiments  cannot  be  relied  upon  to  give  ua  ii  very  wide 
range  ot'ct-rtiiiu  knowledge. 

Besides  this,  there  are  a  great  many  other  things  that  may  exercise 
an  influence  to  make  the  crops  different.  There  is  the  amount  of  the 
rainfall,  ilie  backwardness  or  forwardness  of  the  spring,  the  tempera- 
ture, etc.  A  storm  this  year  spoiled  our  oatfiekl,  and  knocked  onr  ex- 
periments almost  all  to  pieces;  blew  the  oats  all  over.  So  we  have  all 
these  things  to  contend  with.  And  it  seems  to  me  that  it  would  w 
doing  a  wonderful  work,  if  we  could  succeed  in  applying  our  experi- 
mentB  to  our  own  States.  Our  agricultural  papers,  it  seems  to  me,  are 
the  best,  and  perhaps  the  only  means  by  which  we  can  reach  the  end 
we  want  to  reach.  Professor  Miles  and  I  can  be  in  weekly  communi- 
cation as  to  any  experiments  we  are  carrying  on. 

Mr,  Miles — The  object  of  this  resolution  was  to  call  ont  diecnseion, 
and  get  an  exprea6\ou  0*1  tiv™"^*^^-    ^  '^'*'''  'w^w'd \a  V*.'^  the  resoluliop 
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^^  upon  the  table.  The  effect  of  this  will  be  to  leave  the  matter  for  a 
^  committee  of  the  officers  of  the  society  to  consalt  and  plan. 

I  must  say,  that,  although  I  expressed  my  own  opinion  very  posi- 
£  tively  and  decidedly,  yet  I  have  no  very  strong  preference  either  way 
:i  in  regard  to  this  matter.  I  expressed  my  opinion  strongly  for  the  pur- 
u  pose  of  bringing  out  discussion.  I  have  no  stroug  preference  either 
i'  way.  Therefore,  I  move  to  lay  this  resolution  upon  the  table.  That 
^  will  leave  the  officers  of  the  society  free  to  consult  one  another,  and, 
:  act  as^for  the  best  interests  of  the  whole. 

The  motion  was  adopted. 
r      Mr.  McAffee — In  what  position  does  that  leave  the  matter  for  con- 
r  eideration? 

c  The  President — It  leaves  it  where  the  report  left  it — in  the  hands  of 
;  the  officers,  who  are  made  an  Executive  Committee,  for  the  purpose  of 
:  making  an  organization. 

Mr.  Flagg)  as  Chairman  of  the  Committee  on  Experiments,  sub- 
.  mitted  a  report.  # 

Mr.  Flagg — I  would  state,  in  explanation  of  this  report,  which  I  now 
make,  that  we  could  get  but  a  portion  of  our  committee  together ;  but 
we  got  as  many  together  as  we  could,  and  with  what  unanimity  we 
could.  In  case  there  should  be  any  fault  found  with  what  is  reported, 
I  hope  that  members  of  the  Convention  will  feel  entirely  free  to  differ 
'  from  us.    The  report  is  as  follows : 

BEPOBT  OF  OOMMriTEB  ON  EXPERIMENTS.  « 

The  Committee  have  taken  the  subject  assigned  them  under  consideration,  so  far  as  potsi- 
le  in  the  pre»8  of  other  business,  and  would  report  as  follows : 
The  field  of  experiment  in  its  widest  sense,  in  relation  to  our  colleges  founded  on  the  na- 
Uonal  graut,  is  large  and  crowded  with  work.     We  want — 

I.    Meteorological  obserrations. 

1.  Scientific,  after  the  Smithsonian  plan. 

2.  Practical,  like  those  of  the  Signal  Sense. 
II.    Mechanical  experiments. 

1.    In  strength  of  materialtfl. 

%    In  native  powers. 

8.     In  trials  of  agricultural  and  other  industrial  implements. 
ni.    Experiments  in  phjsics,  especially  in  the  effects  of  difflerent  degrees  of  light,  heal 

and  electricity  and  moisture  on  vegetable  life. 
lY.    Experiments  in  industrial  chemistry,  such  as  analysis  of  soils,  of  clays  and  other 

earths  used  in  the  arts;  of  coal,  lime,  and  building  rocks,  minerals,  manures, 

plants  and  their  products,  and  of  animal  products, 
y.    Experiments  and  observations  in  mining  and  metallurgy. 
VL    Experiments  with  soils  in  their  drainage,  pulverization  by  different  Im^Vtsi&Kc^^k  vcA. 

their  compaction;  the  application  of  differeAt  {«iti\Viec%\  i^<b  ^%a^3b3Cvv(l ^1  vi^%\^ 

adjoining  plotM,  then  continuous  cropping  iriihouX  msAnx^  %sA  q^^«c  NakTv^^^"^ 
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VII.    KiperimenW  lo  Bpw)i»l   cultqre  with   diflertnt  Twielie*  of  gruses,  gnint," 

plinu,  trvtt.  rtc„   wilb  »u-Ulioti»  in  the  time,   disianoo  and  deplb  offita^ 

inodc>i>rcultlTnilon,  hiriMtiog.  niBnurirg,  mode*  of  projngKLiOD:  ud  *n: 

Kow  ■□d  diwuea  ftCFectiiii;  pknU. 

Vin.     Eipt'cinitoW  in  ihe  bweding  and  fattening  o(  domeiUc  uilmftis,  com-jwinf  <* 

ence,  bnwdi  and  spefiea,  then  diicuteB,  etc. 
We  cnumertte  Ihese  to  glie  those  who  hnve  not  giren  the  snltject  iprcul  KHeDihMi,  ■ 
Idea  ofllio  immenaitj  of  the  l«bor  to  im  perfonued.  To  a  large  eileDi,  of  courae.  lbt> 
pcrlmanU  lnn»l  be  tried  bj  each  Slate,  for  il»  own  people,  mccording  to  <te  iweaiimr  "iMl 
capabllltiei.  to  A  coasidenble  extent.  hoiraTer.  eiporimoDta  mm^  be  tried  in  uoniraeov 
pealed  all  orer  the  countrj.  Eepeciallj  lhi«  ia  true  of  (he  cultora  «f  oertaio  »TiWnn« 
planla,  such  »«  corn,  "hoatand  other  cerealt 

Acrordinglj,  wa  submit  herewith  two  or  three  simple  ciperimvnt*  nf  [n-ioar*  to 
and  iaeipenaivB  character,  which  we  hope  to  hare  begun  neit  je»r  U  •  l»rgij  numWeiw 
agricultural  collegen,  and  proseeuted  to  Gual  reattlta. 

KXPEEIMENT  No,  1,-1  Aau  Plaw.  8  Rons  bt  4 — 1  rwr  urwus  Pum 

Stprrimenilo  TiU  ***  V'ariofion  o^  SoU  on  ilc^annl  /^oO. 


The  pUtu  should  bo  situated  on  a  soil  as  uniform  throughout  as  ponniblei,  and  whi>'b  !»• 
not  been  manured,  at  least  for  a  number  ofjears.  IfpoBBibte,  the  soil  should  be  lile-iln'^ 
thoroughlj.  The  aspect  of  the  whole  shoulJ  be  (he  aajue,  and  the  alope  uniform  if  poiiii*  i 
In  case  of  lacic  of  tiled  rain  age,  the  soil  should  be  naturallj  well  drained;  and  where  Ittert! 
lack  of  unifonnllj  iu  the  slope,  the  differeni^fl  between  different  piata  should  be  varefe? 
noted.     A  separate  analTSie  is  desirable  of  the  soils  on  each  plaL 

The  plats  should  be  p\rnie4  Mid  oihsTwife  cultivated  uniformlj- at  the  same  drpili!,  ii*  | 
tame  time  and  unAei  liie  aMoe  ama:\i;va^*.  i 
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Theae  plats  should  be  planted  to  corn  in  1872,  in  drills,  at  such  distance  between  rows  as 
each  experimenter  maj  prefer,  one  stalk  in  a  place.  The  same  number  of  plants  should  be 
grown  upon  each  plat 

No  manure  should  be  applied  in  1872,  and  the  experiment  should  be  repeated  in  1878  and 
1874,  also  without  the  addition  of  manures. 

The  corn  should  be  cut  up  at  a  proper  stage  of  ripeness,  weighed  green,  each  plat  sepa- 
ratelj,  and  cured  in  small  stooks,  and  when  thoroughly  dried,  should  be  weighed  again,  stalks 
and  all.  The  ears  should  then  be  husked  and  weighed  separately  first,  when  first  husked,  and 
again  when  the  cobs  seem  thoroughly  dried.  The  pounds  each  of  soft  and  hard  corn  should 
be  noted. 

The  time  occupied  in  planting,  in  going  through  each  process  of  cultivation,  harvesting, 
etc.,  should  be  accurately  noted  and  performed,  each  in  the  diy  part  of  the  same  day. 

This  experiment  is  intended  to  ascertain  the  relative  differences  in  the  natural  productive- 
ness of  acljacent  phits,  with  the  view  of  thereafter  applying  manures  to  the  soils  thus  proved. 

EXPERIMENT  No.  2.— Planting  or  Corn  in  Hills  and  Drills. 

The  fields  planted  in  hills  and  drills  should  consist  of  a  little  more  than  one  acre  each,  di- 
Tided  as  in  the  preceding  experiment,  into  twenty  plats,  each  four  by  two  rods.  Each  of  these 
fields  should  be  as  nearly  as  possible  identical  in  soil,  aspect  and  slope.  In  one  field  the  com 
should  be  planted  in  hills,  in  the  other  in  drills,  at  the  same  distance  apart  between  rows,  with 
the  stalks  placed  cqui-distant  in  the  rows,  so  that  the  number  of  plants  to  the  square  rod  shall 
be  the  same  in  each  case.  The  different  fields  should  receive  the  same  amount  of  cultivadon, 
and  the  crops  should  be  out  up  and  weighed,  the  ears  weighed  separately,  and  the  amount  of 
soft  and  hard  com  compared  in  either  case,  as  in  Experiment  No.  1. 

EXPERIMENT  No.  8. — UNiroaM  Application  or  Manures  on  Adjacent  Plats. 

The  object  of  this  experiment  is  to  test  the  variation  of  soils  on  adjoining  plats,  both  ma- 
nured and  unmanured,  the  conditions  being  more  complex  than  in  the  first  experiment 

Great  care  should  be  taken  to  obtain  as  uniform  conditions  of  soil  and  of  the  manures  ap- 
plied to  it  as  possible. 

The  plats  should  be  planted  with  com,  and  cultivated  and  harvested  as  prescribed  in  ex- 
periment No.  1. 

We  recommend,  as  in  the  previous  cases,  the  choice  of  uniform  fields  under  uniform  con- 
ditions, divided  into  plats  separated  by  strips  of  four  feet  The  same  weight  of  the  same 
manure  should  be  applied  on  adjoining  diagonal  plats,  leaving  the  alternate  plats  without 
manure  for  purposes  of  comparison — thus: 


i 


U>nuM. 

lluiure. 

lUDurc 

IhDUM 

Huure. 

Utoure. 

VMiitTe. 

HumnL 

Kuure. 

M«liure. 

1 

Mr.  McAffee — I  do  not  understand  one  point  there,  Mr.  Committee- 
man, that  says  the  corn  ahall  be  planted  at  such  distances  iu  the  drill 
as  decided  best  by  each  party. 

Mr.  Flapg — Such  distancea  between  rows  and  ia  drilU  both — as  the 
particular  experimenters  might  deeire. 

Mr.  McAffee — Then  tliere  is  another  point.  Is  it  provided  that  nil 
experimenters  that  are  trying  that  e:!poriinent,  ehull  use  the  same 
variety  of  corn  or  Kuch  as  they  choose)  I  would  reiimrk,  if  that  is 
the  case,  that  there  are  some  varieties  of  corn  which  may  vary  in  small 
plats,  and  do  not  stand  so  uniform  in  the  tield  as  other  varietiei^,  ami 
I  should  wish  to  have  one  certain  variety,  or  Borne  certain  variety  tixi-d 
upon,  that  are  more  constant  in  their  characteristics  than  Home  are. 

Mr.  Fliigg— I  will  ask  leave  to  explain  here.  As  the  gentleman  will 
perceive,  the  point  is  this :  to  get  at  a  field  which  shall  either  be  utii. 
form  in  its  ruitiiral  productiveness,  or  if  it  he  not  uniform,  to  notice 
the  differences,  plat  by  plat,  so  that  we  can  apply  the  manure  to  it 
alter  we  have  got  through  with  our  first  series  of  experiments,  and  see 
pretty  delinilely  Nv\iat.\\wi  tfi'i'Ac>l\^ia.\.\i.YMi.\i.t(f«'C^\«i.    \S.-^'^'4.  s.Lould 
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have  one  plat,  or  one-twentieth  of  an  acre,  which  wonld  produce  one 
bushel  of  corn  more  per  year  than  the  one  adjoining  it,  and  were  to 
put  on  your  manure  before  you  had  ascertained  that  fact,  your  experi- 
ment as  to  the  manures,  or  comparison  of  manures,  would  be  entirely 
vitiated,  or  partially  so.  The  object,  therefore,  is  to  plant,  year  after 
year,  as  far  as  may  be  thought  best,  these  different  plats  without  ma- 
nure, and  ascertain  their  relative  productiveness.  If  they  prove  equal 
in  productiveness,  all  well  and  good,  or  if  they  do  not  prove  equal  in 
productiveness,  we  want  to  know  it,  and  to  what  extent  they  are  un- 
equaL  Having  ascertained  that  fact,  your  committee  then  suppose 
we  are  ready  to  go  on  and  apply  manure,  and  by  the  results  to  decide 
to  what  extent  it  has  been  affected  by  those  manures. 

The  President — In  these  preliminary  experiments,  you  do  not  de- 
sign any  comparison  between  the  plats  of  one  institution  and  those  of 
another. 

Mr,  Flagg — We  thought  not.  I  wonld  call  the  attention  of  the  gen- 
tleman from  Wisconsin  to  this  fact,  that  while  it  may  be  desirable  on 
many  accounts  to  use  certain  particular  varieties  of  corn  over  the 
whole  extent  of  country  over  which  we  hope  to  range,  yet  it  would 
be  practically  impossible,  because  the  corn  growing  in  different  lati- 
tudes varies  so  much  in  its  characteristics  and  its  wants. 

The  comparison  that  we  wish  to  make  is  simply  to  ascertain  the  fact 
in  the  first  place,  whether  this  variation  of  soils  adjoining  one  another 
is  found  throughout  the  country  that  we  have  under  experiment,  and 
whether  they  all  vary  in  this  way. 

Mr.  Miles—  It  makes  no  difference  in  regard  to  the  distance  apart, 
provided  it  is  uniform.  It  matters  not  about  the  variety  of  coi^u.  What 
might  be  a  certain  variety  in  one  State  might  be  different  in  another 
State.  Let  each  one  select  the  kind  that  will  grow  best.  We  can  as- 
certain then  whether  the  soils  in  one  locality  are  more  local  to  those 
varieties  than  those  in  other  localities. 

Mr.  Welch — I  move  we  now  adjourn  to  half-past  one  o'clock. 
The  motion  was  adopted,  and  the  Convention  adjourned. 


AFTERNOON  SESSION. 

The  Convention  was  caileil  to  order  at  two  o'clock  P.  M.,  by  Vice- 
President  Miles. 

The  President  pro  tewi — ^Tlie  qaestion  before  the  Convention  is  tbe 

adoption  of  the  report  of  the  Coiuniittee  on  Experiments, 

Mr.  FlagK — The  report,  I  vi'ill  explain,  is  given,  but  not  in  aoffi. 
cient  detail  na  tar  as  the  last  two  experiments  are  concerned. 

The  Committee  recommended  as  experiment  number  two,  the  plant- 
ing of  corn  in  bills  and  drills;  and  apeeityiug  details,  whieb  tbejr  will 
add  to  hereafter. 

Experiment  number  three  is  in  relation  to  tbe  uniform  app1icati<in  nl 
manurea  ou  adjacent  plala;  which  needs  to  ba  set  forth  in  detail  aiw 
before  it  is  finally  acted  upon.  Otherwise,  the  report  of  the  cominiltw 
is  complete, 

I  would  add,  that  should  this  report  be  adopted,  I  should  then  mt."* 
the  appointment  of  a  sub-committee  to  perfect  details,  and  to  corw 
spond,  and  as  far  as  the  colleges  will  co-operate,  to  carry  it  out— to 
endeavor  to  have  these  experiments  tried  in  as  many  institutions  li 
possible  during  tlio  coming  yeitr. 

Mr.  Daniels— I  move  ibe  adoption  of  the  report. 

The  President,  pro  Um — That  is  the  question  that  is  before  the  Coo- 
venlion. 

The  report  was  adopted, 

Mr.  Flagg — In  order  to  close  up  this  business,  I  will  move  the  ap- 
pointinent  of  a  subcommittee,  whose  duty  it  shall  be  to  perfect  the 
details  nf  this  report,  and  to  correB))ond  with  the  various  agricultural 
colleges,  and  with  other  persons  that  may  be  deemed  iit,  and  endea- 
vor to  secure  the  carrying  out  of  these  experiments  in  the  variom 
pjirtB  of  the  country. 

Mr.  Hamilton— Does  it  not  seem  premature  for  us  to  appoint  a  com- 
inittee  of  this  sort,  before  we  have  a  permanent  organization!  Will 
it  nut  be  well  for  us  to  wait  until  wc  have  agreed  upon  some  form  of 
organization,  before  presenting  a  report  like  this  for  the  action  of  all 
the  colleges?     It  might  modify  their  action  in  some  respect. 

The  President — I  would  state  for  the  information  of  the  gentlemen, 
tiiiit  the  matter  of  permanent  organization  is  already  disposed  of.  Tliis 
particular  business  is  now  before  the  present  Convention,  The  matter 
of  permanent  oi:gam'ia,t,\oiiw.i,ft  fy^wtftJ,  U)  a  committee  consisting  jf 
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be  officers  of  the  present  OonventioD,  for  them  to  correspond  and 
H^rfect  it.   If  we  await  their  action,  we  will  not  get  any  business  done. 

Mr.  Hamilton — I  am  very  anxious  it  should  be  accomplished  before 
r^e  leave ;  but  I  do  not  understand  the  present  situation  of  things. 

Mr.  Flagg — I  would  add  in  explanation,  that  the  very  reason  of  my 
Mking  this  motion,  was  the  fact  that  we  have  no  permanent  organiza- 
Lon ;  that  is,  a  continuous  one  fully  officered ;  and  I  wanted  to  secure 
3Qmediate  action  in  obtaining  these  experiments,  although  our  organi- 
ation  is  not  perfected.  Otherwise  it  would  properly  go  into  the  hands 
^the  Executive  Committee. 

The  motion  was  adopted. 

Mr.  Daniels — I  move  that  Mr.  Flagg,  Mr.  Miles  and  Mr.  McAffee, 
onatitute  that  committee. 

Mr.  Flagg — ^I  hope  I  will  be  excused  from  serving  on  that  commit- 
lee,  in  order  to  have  some  gentleman  from  further  East  put  on  in  my 
place.  I  think  it  would  be  well  to  have  these  gentlemen  distributed 
18  much  as  possible.    I  would  nominate  Mr.  Hamilton. 

Mr.  Hamilton — I  am  very  certain  that  Mr.  Flagg  will  fill  that  posi- 
tion much  better  than  I  could,  although  I  feel  very  much  interested  in 
it ;  but  he  has  had  probably  more  experience  than  I  have,  in  this  mat- 
ter. I  am  willing,  however,  to  act  on  the  committee  if  it  is  thought 
desirable,  but  I  would  not  like  to  take  the  place  of  so  good  a  man  as 
Bfr.  Flagg. 

Mr.  Flagg — I  would  move  an  addition  of  two  members  to  the  com- 
mittee. 

The  Chairman — That  would  make  it  too  cumbersome. 

Mr.  Flagg — I  should  like  to  have  a  representation  from  Pennsylva- 
xia.     I  hope  Mr.  Hamilton  will  consent  to  act. 

Mr.  Hamilton — I  think  if  there  were  probably  more  members  on 
;he  committee,  it  would  enable  us  to  act  probably  more  intelligently 
Jian  when  we  are  so  few.  It  might  be  better  to  have  the  experience 
>f  men  in  different  sections  of  the  country,  so  that  gentlemen  from  the 
South,  and  those  from  the  extreme  North,  can  have  a  voice  in  this 
natter,  it  seems  to  me,  to  take  into  account  and  regulate  the  charac- 
Bristics  of  their  countries.  I  will  make  a  motion  that  two  persons  be 
tdded  to  this  committee,  which  shall  consist  of  five  instead  of  three. 

The  motion  was  adopted. 

Mr.  Flagg — I  nominate  Prof.  Hamilton,  of  Pennsylvania. 

Prof.  Hamilton  was  elected. 

Mr.  Miles— I  nominate  Prof.  Prentiss,  of  TS«w  X  oxY. 


Hr.  Flagg  Bnggested  that  some  action  should  be  ta£ 
ttte  th«  pnbUahera  of  **  Thb  Pbajbis  Fabmre,"  who  1 
ahort-hand  report  of  the  prooeedioga  of  the  Conrentioii 
able  expenae,  either  bj  ordering  s  large  nnmber  of  the 
ing  the  report,  or  hj  having  the  report  prioted  in  pamj 

After  dlKUBSion,  on  jnotion  of  Mr.  Flagg,  the  matter 
a  committee,  oonaiating  of  the  officers  of  the  Society,  wil 

Mr.  Flagg  was  reqneated  hj  the  Oonvention  to  attend 
of  the  oop7  before  pnbliahing. 

The  order  of  baaineBS  for  the  eveoiDg  waa  then  taken 

SXPSBIHKNTa  AT  THB  PSKSSTLTAinA   AOBIOULTOKA] 

Hr.  Hamilton — The  Agricaltnral  College  of  Pen 
ChairmaQ,  was  opened  for  Btndents  in  1869 — among 
coUegea  of  the  oonntr;  to  throw  open  its  doora  for  tl 
jonng  men  whose  object  in  coming  there  was  to  get 
ledge  of  the  principles  of  agricnltare.  The  gentlemen 
tliis  idea  had  for  a  long  time  before  been  thinking  of 
it  had  not  taken  proper  shape  until  aboat  1666,  whc 
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woods.  It  cost  ns  $S5  an  acre  to  clear  our  land.  It  was,  in  add!- 
.  to  that,  very  stony,  and  we  bad  all  these  difiBcnlties  to  contend 
lust.  The  college  started  without  an  endowment.  When  the  stn- 
ts  first  entered  the  college,  about  one-half  of  the  building  was  up, 

it  was  considered  unadvisable  to  defer  longer  the  opening  of  the 
ege.  Dr.  Pugh  was  its  first  President.  He,  as  you  all  know,  was 
entleman  eminently  qualified  for  this  position — for  the  position  of 
eident  of  an  agricultural  college.  He  had  a  peculiar  knowledge ; 
Iiad  a  special  training  for  this  business.  He  had  gone  to  Europe 
L  studied  there.  He  had  taken  his  degree  of  Doctor  of  Philosophy 
Grermany.  He  came  to  England  and  was  conected  with  Lawes  and 
hert  in  their  experiments.  He  was  a  first  class  chemist,  an  extra- 
Unary  man,  versed  in  pretty  much  all  of  the  sciences  with  which 
>  are  acquainted.  He  was  not  a  literary  man  in  the  sense  that  we 
)an  when  we  speak  of  a  man  who  has  an  intimate  acquaintance  with 
)  ancient  languages,  but  he  had  an  acquaintance  with  the  modem 
iguages,  and  was  a  very  well  educated  man ;  and  besides  this  he  was 
at  we  call  practical,  that  is,  he  had  good  common  sense,  and  he 
ew  how  to  apply  it.  I  know  that  the  term  has  become  rather  often- 
e  here,  but  it  expresses  the  idea.  During  his  administration  the 
lege  was  filled  with  students.  They  turned  a  great  many  young 
n  away.  They  took  but  the  best  young  men,  who  seemed  to  have 
lity.  They  made  a  mistake,  however,  in  putting  their  terms  en- 
5ly  too  low — only  $100  a  year.  This  put  the  college  in  debt;  it 
lid  not  run  at  that  rate.  They  hoped,  with  the  great  number  of 
dents  and  the  amount  of  income  that  they  would  derive  from  them, 
pay  all  their  expenses. 

Che  comer  stone  of  this  college  was  educated  labor.  Dr.  Pugh  ob- 
ted,  when  he  took  charge  of  the  college,  to  this  principle  of  labor 
.t  the  Trustees  had  impressed  upon  it  They  told  him  that  the  labor 
3stion  must  go  with  this  college ;  that  it  was  the  distinctive  feature ; 
kt  it  was  in  this  that  they  differed  from  other  colleges,  in  making 
or  honorable  and  respectable,  and  they  told  Dr.  Pugh  plainly  that 
he  did  not  wish  to  take  the  college  on  these  terms,  then  somebody 
e  WQuld  have  to  take  it ;  that  if  there  was  any  distinctive  feature  in 
dr  college,  if  they  had  any  idea  of  what  an  agricultural  college  was, 
sfas  that  labor  must  be  connected  with  it.  This  labor  was  carried 
A  greater  extent,  probably,  than  in  any  other  college  in  this  land, 
e  students  did  everything.  When  I  say  that  I  mean  that  they  did 
ijrything.  They  went  to  the  kitchen  and  did  the  cookinqc^.  TVi»j 
ited  on  the  table;  (hey  washed  the  difiihi^.    TVi%3  dSAifii^^^^^^i^ 


tbftt  was  done  on  the  farm  and  in  the  gi 
in  the  workshopB,  in  the  college — cleanin 
priviea:  all  the  work  was  done  by  the  atv 
required  to  work.  This  wae  carried  on 
ifltration,  nntil  about  1864.  The  college  v 
that  time,  when  he  died.  I  may  say  that 
the  stndeiits  went  to  the  war,  Thie  was  iu 
wae  completed,  and  when  it  was  compleb 
some  $SO,000  upon  it.  This  was  in  the  a 
tereet  on  these  bonds  had  to  be  met.  Tb 
lege  at  that  time  did  not  come  hack.  1 
then  came  home  and  went  into  bueinees. 
died,  and  the  college  for  almoat  a  year  wi 
chaoe.  The  ProfesaorB  of  the  college  att 
alfio  to  tlie  adtniniatration  of  aflairs.  The 
to  some  extent  by  thie  want  of  orgauizatdt 

At  the  beginning  of  the  year  18«5,  Dr. . 
was  formerly  President  of  Girard  College 
very  able  man,  and  one  eminently  fitted 
himself  and  a  thnrouglily  practical  luau. 
of  atudeats  with  him,  but  at  the  end  of  tw 
cultiee  which  I  will  not  explain,  he  was 
circiuustancofl,  to  kave  the  cullegc  ;  thero  \ 
between  hini  and  the  officera  of  the  colleijf 
a  matter  of  his  private  aifairs.  This  wiis 
with  him.  General  Fraser  then  came  ii 
tried  to  modify  this  labor  system.  He  toll 
■would  do  away  with  this  labor  system  he 
of  two  years ;  and  an  eiFort  waa  made  in  t 
this  system  of  labor,  and  it  wiis  abolished  i 
dents  at  that  time  ware  nut  retjiiired  to  do 
and  dining-room,  and  to  work  about  the  bu 
left  ua  and  the  college  began  to  deliue. 

Gen.  Eraser,  who  was  at  Caiionsburg,  c! 
sidency  of  the  college.  lie  drew  up  a  paj 
Faculty,  protesting  against  this  matter  of 
I  wish  would  be  road  by  tlie  members  of  th 
— giving  the  reasons  why  the  labor  systen 
was  not  profitable,  I  will  not  give  an  op 
paper.  I  have  some  views  that  diflV-r  frun 
are  many  Bnggesliyna  \a  V\.  WvaXa.'^i  ^a^.w 
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investigation.    The  consequence  was  that  the  Board  of  Trns- 
^who  had  established  a  college  in  which  thej  laid  the  corner  stone 
^f  IcilDor,  changed  their  views  and  said  that  they  would  allow  the  Pre- 
feident  of  the  college  to  carry  on  that  institution  without  labor ;  did 
Hot  require  the  students  to  work,  but  allowed  them  to  work,  and  a 
^^nci-pensaton  was  given  to  all  such  as  desired  this  opportunity.    This 
^^*  carried  on  until  the  latter  part  of  1868,  when  Oeneral  Eraser  left, 
*|^viug  been  elected  to  one  of  these  Western  universities,  in  Lawrence, 
^^xiBas.    He  took  charge  of  that  University  as  President,  and  has 
?^^*eeded,  I  understand,  very  well.     Our  college  by  this  time  had 
^^^me  so  depressed  that  it  had  run  down  to  about  twenty  students, 
^^ough  we  had  a  Faculty  that  would  compare  with  any  college  in 
^^^B  land.    They  were  gentlemen  eminent  in  their  deparments.    In 
^^logy,  Professor  Clark,  who  is,  probably,  second  to  none  in  the 
^untry,  and  in  chemistry  was  Dr.  Caldwell,  now  of   Ithica;    and 
^ntlemen  of  like  stamp  in  all  these  departments ;  and  each  depart- 
ment was  divided  up,  presenting  every  opportunity  for  a  student  who 
^  llesired  to  gain  a  first-rate  education. 

I  go  into  these  details  for  the  purpose  of  introducing  this  thing,  to 

X  show  our  condition  at  the  time  when  we  inaugurated  this  Experipiental 

,  Farm;  partly  to  show  you  the  progress  of  this  labor  system  in  our  col- 

^  lege,  where  it  was,  as  you  see,  tried  trom  one  extreme  to  the  other, 

.  and  afterwards,  if  time  will  allow,  I  will  give  you  our  present  status 

^   in  this  respect,  of  labor,  and  maybe  a  little  bit  of  military  history. 

But  at  this  time,  the  fall  of  1867,  or  the  spring  of  1668,  the  Trus- 
..  tees  became  alarmed  about  the  college.  They  thought  that  we  were 
certainly  now  broken  up ;  that  all  the  money  that  had  been  expended 
\,  and  all  the  trouble  that  they  had  gone  to,  and  it  was  not  a  little,  had 
been  in  vain.  The  Trustees  met  at  Harrisburg,  to  consider  the  state 
of  the  college ;  what  they  should  do  in  order  to  resuscitate  it ;  what 
they  should  do  in  order  to  commend  it  to  the  public.  It  seemed  to 
have  lost  the  confidence  of  the  public,  and  in  the  course  of  their  de- 
liberations, they  resolved,  as  they  had  not  sufficient  time  themselves 
to  determine  the  matter  in  their  session  there,  to  appoint  a  committee 
who  should  take  this  matter  into  consideration,  to  see  what  should  be 
done.  They  had  done  everything  that  they  knew.  They  had  estab- 
lished a  curriculum  that  was  an  honor  to  any  college,  and  now  they 
cast  about  to  see  what  else  they  should  do.  All  of  these  things  had 
failed.  They  appointed  this  committee,  and  they  immediately  went  to 
work.  They  began  asking  people  what  this  college  ought  to  be«  TV^k^i 
wrote  to  people;  they  consulted  their  {r\^ixd&  \  ^^^  ^tfyassQil^»^  '^ 
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fivoiywhcre— othor  eollepes  in  regard  to  their  i 
wo  did  not  meet  tho  public  wants;  whj  it  was 
douce,  and  wliy  it  was  ihat  wo  could  not  get 
eiidowtnciit;  the  land  scrip  had  been  given  to 
wo  wanted  was  studentH.  We  had  all  the  m£ 
that  wae  iiecesaarj.  And  the  consequence  ( 
that  ihis  committee,  after  a  great  dea!  of  exert 
Bion  that  they  found  two  things  that  the  people 
seemed  to  think  that  the  sort  of  education  tbey 
knowledge  of  the  process  of  agriculture  by  aci 
had  tired  ol  theories.  Wo  had  been  theoriz 
doing  our  best  to  give  the  theories  in  connec 
gt-ntlemen  had  failed  to  see  that  they  were  of  i 
tnents  that  we  did  carry  on — and  those  we  ha 
gentleman  who  is  a  chemist,  and  who  is  a  vc 
pe  rim  en  t8  amounted  to  nothing;  owing  to  th 
they  elicited  from  nature  very  vagne  replies. 

The  committee  found  out  another  thing: 
thought  we  ought  to  carry  on  a  series  of  expei 
demonatrate  these  points  in  agricnlture ;  tliat 
thing  practical,  something  that  would  show  t< 
money  thitl  we  recL'ivuil  did  gu,  that  tliey  wmild 
tiiat  all  tlie  citizens  of  the  Slate  slmtiM  receive 
and  not  only  the  boys  that  came  there,  but  tha 
agriculture  men,  who  had  experience  in  agrici 
im  agricultural  college ;  that  it  should  not  t 
should  teach  men  ;  that  it  shonld  not  only  teac 
teach  principles  in  agriculture  that  had  been  di 
practice;  that  these  were  the  things  they  wish 
these  theories  advanced  in  books — a  multitude 
iinil  men  of  means  had  experimented  until  lh( 
ler  up  in  disgust.  Some  men,  too,  felt  that  tii 
these  experiments  being  carried  on  at  the  coll 
received  money  for  this  purpose,  and  thatprivf 
aiford  to  carry  on  a  series  of  experiments  fn 
ilcrive  much  lieuefit,  owing  to  the  cost  of  the  e 

Another  thing  was  Ihat  they  could  not  hop 
any  great  length  of  time,  and  another  matter 
that  their  farms,  changing  liandB  hy  the  death 
tnight  go  fnr  iK'Uuiia,  a>\d  violwdv  would  \-'ro 
And  BO  the  commlltee  tevortei  Uj  fcfe  ftowxi.  ■< 
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emand  for  some  plan  by  which  this  scientific  agriculture  could  be  re- 
aced  to  practice,  by  which  people  could  be  made  to  feel  that  we  were 
'orking  in  their  interests.    The  Board  of  Trustees  seemed  to  see  the 
»rce  of  the  argument  of  these  gentlemen,  and  the  result  of  the  matter 
''as  that  they  placed  the  whole  subject  in  the  hands  of  a  new  com- 
iittee,  and  gave  this  committee  the  injunction  to  draw  up  some  plan 
>r  the  working  out  of  their  ideas,  and  it  resulted  in  this :  that  they 
Dnsidered  that  a  series  of  experiments  should  be  carried  on  at  the  Ool- 
9tge  Farm ;  that  a  portion  of  our  College  Farm  should  be  put  aside 
r  the  purpose  of  making  these  experiments ;  but  in  considering  the 
rhole  matter,  and  in  attempting  to  draw  up  a  line  of  procedure,  some 
jrstem  by  which  they  should  be  governed,  they  found  that  the  differ- 
nee  in  soil  and  the  difference  in  climate  must  be  considered,  and  that 
Q  order  to  give  the  widest  scope,  and  that  our  experiments  might  pro- 
luce  the  greatest  benefits,  they  thought  that  it  was  necessary  to  test 
liese  experiments  in  differents  ports  of  the  States — similar  experiments 
cinder  different  conditions,  as  isolated  elevation,  temperature,  and  so  on. 
They  then  reported  to  the  Board  this  much  :  that  they  thought  some 
plan  should  be  devised  by  which  the  college  could  distribute  its  ex- 
periments to  different  parts  of  the  State.    The  matter  was  concurred 
in  by  the  Board ;  they  saw  the  force  of  the  argument,  but  they  did  not 
see  how  it  could  be  accomplished.    The  college  was  too  poor  to  buy ; 
it  could  not  buy  these  farms  and  it  could  not  rent  them,  because  it 
was  inconvenient ;   they  could  not  rent  them  for  any  considerable 
length  of  time,  and  nobody  would  give  them  to  them  ;  so  they  did  not 
Bee  what  could  be  done.    After  a  good  deal  of  consultation  it  was  de« 
termined  to  go  before  our  State  Legislature  and  just  present  the  mat- 
ter to  them.    We  were  a  little  afraid  of  the  Legislature,  that  they 
would  partake  of  the  same  prejudice  that  had  existed  against  the  col- 
lege through  the  State. 

The  Chairman — Allow  me  to  state  that  there  are  some  gentlemen 
who  will  be  obliged  to  leave  by  the  trains,  who  would  like  to  hear  of 
your  experiments,  and  the  historical  part  ought  to  be  omitted  for  their 
benefit. 

Mr.  Hamilton — I  will  go  over  the  matter  briefiy.  The  three  farms 
were  instituted  by  the  Legislature  appropriating  one-tenth  part  of  the 
principal  of  the  college  scrip  for  that  purpose,  and  the  farms  were  lo- 
cated by  a  committee  of  the  Board,  after  a  great  deal  of  trouble,  one 
in  Chester  county,  one  in  Indiana  county,  and  one  at  the  college  in 
Center  county,  one  hundred  acres  each.  About  thirty-five  acc^i^^l 
these  farms  was  set  apart  as  experimenlsl  ittciiA.    T^^  ^j^ 


them  out  aa  the;  are,  allowing  thoee  plats  that  have  rece 
to  go  tbrona;h,  and  Doting  their  errors,  countiog  them  of 
not  changing  the  system  becaase  some  of  the  plats  ha' 
to  be  erroneous. 

The  committee,  who  drew  np  the  plan,  considered  tl 
three  points  upon  which  men  desired  information.  Odi 
experiments  was  to  demonstrate  the  rotation  of  crops  an 
of  cnltare.  Another  was  the  difierent  applications  of 
their  effect  upon  soils.  Another,  the  different  sorts  ot 
experiments  as  to  the  comparative  value  of  the  difi 
grains,  seeds  and  vegetables.  These  were  the  three  idei 
tended  to  develop,  and  all  their  experiments  were  made 
end;  the  object  was  to  have  them  tend  in  this  direction. 

The  matter  of  rotation  of  crops  was  tried  very  caal 
saw  the  difficulties  that  were  in  the  way,  and  they  agreec 
mon  system  of  rotation  of  crops  was  probably  the  safe 
at  first,  so  they  took  what  wo  call  a  £ve  years'  rotation  ( 
first  would  be  corn,  the  next  would  be  in  barley,  or  in 
tatoes ;  and  the  next  would  be  in  clover,  and  the  next 
making  a  five  years'  rotation  of  crops.  This  is  the  rot 
that  is  common  there. 

A  few  of  the  experiments  go  to  show  the  effect  of  i 


ise.    To  be  profitable,  subsoiling  must  effect  great  results,  both 
i'Xi  produce  and  the  improvement  of  our  land. 

They  form  a  comparison  between  two  plats.  They  found  that  it 
'^aB  necessary,  in  order  to  demonstrate  anything  in  this  matter,  to  make 
out  one  experiment  upon  one  plat. 

I  think  I  have  gone  a  little  too  fast  in  telling  you  of  this  rotation  of 

^^^^p8.     There  are  five  tiers  of  plats,  running  up  to  44,  making  five 

^**^ee  44 — 220  plats  altogether.    An  experiment  is  tried  in  the  five 

J^^^rs  rotation,  on  five  plats  right  through.    Plat  1  would  be  in  corn 

^^  year ;  next  year  101,  receiving  the  same  treatment  that  1  did, 

^^^tild  be  in  com,  and  1,  instead  of  being  in  com,  would  be  in  bar- 

^y  ;  and  the  next  year  201  would  be,  we  may  say,  in  corn,  and  the 

before  that,  101,  would  be  in  barley  ;  the  one  before  that.  No.  1, 

^Old  be  in  wheat.     So  on ;  301,  in  the  fourth  tier  of  plats,  the  fourth 

*,  would  be  in  clover ;  the  one  before  that  would  be  in  wheat ;  the 

^^e  before  that  would  be  in  barley,  and  the  one  before  that  would  be 

^^  clover,  and  so  on,  continuing  these  experiments  through  these  five 

^ears  rotation,  and  giving  to  each  of  these  five  plats  the  same  method 

^culture. 

We  have,  then,  another  principle  besides  this  matter  of  methods  of 
Caltnre,  which  is,  to  test  the  difterent  ways  of  planting  seeds.  Take 
xsorUy  for  instance,  to  see  which  is  the  best,  to  plant  end  grains,  to  plant 
butt  grains,  or  to  plant  center  grains ;  to  plant  grains  one  foot  apart  in 
a  row,  six  inches  apart  in  drills,  or  to  plant  them  three  feec  apart  in 
'  hills,  with  three  in  a  hill,  or  two  feet  apart  in  hills,  with  two  in  a  hill, 
"  and  various  other  experiments  in  regard  to  different  ways  of  planting 

com. 
"  Then  they  tried  the  eft ectg^  of  fertilizers.  Notice  each  of  these  ex- 
periments has  a  distinct  system  of  plats  to  itself.  And  so  in  the  mat- 
ter of  manures.  We  have  lime,  twenty-five  bushels  to  the  acre ;  lime, 
fifty  bushels  to  the  acre  ;  lime,  one  hundred  bushels  to  the  acre  ;  lime, 
two  hundred  bushels  to  the  acre;  applied  in  different  ways,  to  show 
its  relative  merits,  its  effects  upon  the  land,  and  to  see  how  long  those 
effects  continue.  All  these  are  compared  with  land  that  is  not  limed, 
that  never  has  been  limed,  and  the  plats  lie  as  nearly  in  the  same  con- 
dition as  possible.  They  are  in  the  same  slopes,  if  possible  the  same 
sort  of  ground,  not  going  from  a  clay  to  a  slate,  or  to  any  other  sort  of 
ground,  but  retaining  the  clay  for  the  same  experiment. 

Different  sorts  of  seeds  are  used  ;  the  advantage  of  sowing  half  a 
bushel  of  wheat  to  the  acre,  a  bushel  of  wheat  to  the  acre,  a  bushel 
and  a  half,  two  bushels,  three  bushels.    The  ^tixcie  ^V]  ^^r^'^oxcL^i^^ 
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flMd  or  elover  Bwd,  giving  'the  diffisrent 
shall  be  sowed,  and   see  by  comparieon, 
accurate  observatioa  what  the  relative  dt: 
series  of  experiments. 

There  were  eentlemen,  too,  in  our  Sti 
were  anxioOB  to  compete  in  the  matter  of 
of  plats  were  set  apart  for  thein,  and  they 
different  compositions,  giving  certain  stat 
We  bought  in  the  market,  without  the  ki 
tain  other  qnantitiee  of  these  maiiuree, 
whotlier  they  were  genuine  articles  or  nol 
Rauiple  on  not.  These  manures  were  app 
pected  to  be  determined  to  some  extent  bj 

We  have,  besides  that,  another  tier  of 
grauiB,  different  varieties  of  grain,  seeds 
set  apart  entirely  to  this  purpose,  and  seec 
aodi  mated,  brought  into  such  condition  tl 
sni'ceed  the  first  year,  yet  they  are  tried  a) 
are  made  to  acclimate  these  seeds;  and 
whole  matter  of  experimenting  in  these 
what  seeds  are  adapted  to  one  sort  of  elii 
adaptc-d  to  our  own  State,  and  iht^n  when 
of  varieties  that  seem  to  do  well,  and  tr 
and  ihorougldy  tested  their  virtues,  then  c 
over  the  State,  at  the  regular  prices  of  wl 
prices  that  men  charge  who  keep  wheat  fi 
of  experimenting  for  profit,  but  to  give  Ih 
idea  is  to  disseminate  these  seeds  through 
get  the  benefit. 

This,  gentlemen,  is,  in  brief,  an  outline 
We  publish  these  experiments  in  pamphli 
you  see ;  we  do  not  as  yet  attempt  to  ilra 
from  them.  It  is  done  exactly  as  the  pro. 
is  followed  out  to  the  letter.  Wherever,  1 
any  discrepancy  does  exist,  that  is  noted 
considered  in  any  general  colleetion  of  th 
may  be  made  of  them  when  it  is  attemptc 
think  that  if  these  experiments  are  earrie 
and  are  then  compared  one  with  another, 
thrown  upon  ihesft  \\iree  oVi^ft^^^s  ■*hich  w 
ment  upon,  nameiV^  •.  tt%  toVatwa.  o^  itQ 


relative  value  of  different  sorts  of  artificial  manures  and  fertilizers, 
d  different  values  of  seeds,  grains,  vegetables,  etc.,  that  are  culti- 
•ted  by  farmers. 

"We  have  a  system  of  bookkeeping,  which  I  will  not  present  to  you, 
it  would  take  up  more  time  than  would  probably  be  desirable. 
The   Chairman — I   would  like  to  inquire  of   Professor  Hamilton 

«ther  you  have  any  guesses. 
3Mr.  Hamilton — We  give  exactly  what  we  get.     Our  report  is  just 
«ctly  what  we  have  received.     We  make  no  comment  on  it  one  way 
the  other.     It  is  in  exact  accordance  with  the  programme  that  has 
^^eu  prescribed  by  the  Board  of  Trustees  and  carried  out  to  the  letter. 
-*^lie6e  things  are  weighed  exactly,  weighed  at  different  times,  under 
^^"fiorent  circumstances.     This  does  not  give  all  that  we  have  in  con- 
nection with  the  matter.     It  is  given  merely  as  a  sort  of  synopsis  of 
^Vie  experiments.     We  have  in  our  books  a  more  complete  account. 
There  is  no  guess  at  anything. 

The  Chairman — My  point  is  this :  You  say  you  don't  publish  the 
Tesult.  My  question  is  whether  among  yourselves  you  didn't  have 
8ome  hypothesis — didn't  have  ground  for  some  shrewd  guesses  as  to 
what  the  result  would  be  in  some  respects. 

Mr.  Hamilton — There  has  not  yet  been  anything  sufficiently  de- 
veloped to  give  us  ground  for  anything  of  that  sort.  One  curious 
thing  that  we  have  this  year  —it  is  a  curious  thing ;  it  may  not  do  it 
again ;  we  don't  know,  and  that  is  the  reason  we  want  to  try  it  if  we 
can — was  that  our  fallow  went  ahead  of  all  our  land  ;  that  we  raised 
'  fort3^-two  bushels  of  wheat  to  the  acre  off  of  fallow,  and  these  plats 
are  one  eighth  of  an  acre  plats.  That  surpassed  our  others  very  much. 
It  could  be  told  by  anybody  looking  at  it;  but  whether  even  that  is 
profitable,  whether  it  is  profitable  to  allow  the  land  to  lie  and  go  to 
fallow,  is  another  question.  All  these  things  come  in  when  the  result 
is  made  up.  That  is  all  we  pretend  to  give,  just  the  things  as  they 
are  there.  They  are  in  accordance  with  this  programme  that  has  been 
prescribed,  and  we  don't  pretend  to  draw  any  results  as  yet,  thinking 
that  it  will  be  premature,  and  that  no  man  can  draw  results  from  sin- 
gle experiments.  Two  years  this  has  been  in  operation ;  this  is  the 
third  year. 

Mr.  Flagg — Do  I  understand  you  to  say  that  the  fallow  is  a  part  of 
your  common  system  of  rotation? 

Mr.  Hamilton — It  is  in  some  instances. 

Mr.  Flagg — You  mentioned  that  you  had  adopted  this  system  that 
w)is  common  in  Pennsylvania  of  the  rolalVoiv  oi  ^n^^  ^:w^\x^6W^^ <^\.  ^ifcji^ 
a  fallowy  I  understood  you,  was  one. 


Jftr.  riagg — we  nave  notoeara  irom  wibcodbid  mu 
caltoral  ezperimeDt  matter. 

Mr.  McAffee — I  wouldn't  like  to  trespasB  upon  tbi 
military  matter  is  a  matter  of  confiiderable  interest,  I 
take  time. 

Tlio  Chairman — Everything  is  of  interest. 

M  .  i^fcAffee — I  can  give  a  short  historj  of  onr  e 
bat  it  i^>  '"T  BO  short  a  time  that  perhaps  it  would  not ' 
advantage.    Only  this  year  is  all  I  know  aboat  it. 

WISOONBIK   EZPEBnrBirrAL   FASH. 

Onr  experimental  &rm  is  located  upon  the  Haroaiau 
is  mixed,  composed  of  a  detritis  of  a  drift  which  has 
North,  mostly  derived  from  granite  and  trap  rocks,  &: 
sandy.  It  is  of  snch  a  nature  that  you  cannot  tell  b; 
the  soil  on  one  sqaare  yard  what  may  lie  on  the  next  ai 
as  it  was  mentioned  here,  to-day  or  yesterday,  that  the  i 
are  not  to  be  relied  upon,  I  think  there  is  a  plain  case 
not  to  be.  There  is  also  an  admixture  among  this  drift 
mation,  some  of  the  latter,  tine  stone  and  sand.  This  1 
of  Lake  Mendota  and  is  perfectly  leveL  Some  of  it  ne 
ine;  it  has  not  had  it.     We  have  only  83  acres  under  i 


^'^  kumbugging,  natundlj,  and  if  any  institution,  with  the  dignity  and 

J^™  tihe  reputation  that  one  of  these  industrial  institutions  has,  can  be 

"^^glit  to  test  varieties  as  soon  as  possible,  no  matter  what  the  seed 

^^^^  "test  them  just  as  quick  as  possible,  and  let  the  results  tliat  follow 

^^h.^  actual  results,  without  very  much  comment — go  out  among  the 

**^ple,  there  is  no  doubt  that  a  great  deal  of  money  can  be  saved  to 

•         agricultural  classes,  and  that  some  knowledge  can  bo  disseminated 

^  ^«XHt  way.     Therefore,  we  have  tested,  so  far  as  we  could  get  varie- 

^^»  Varieties  of  different  kinds  of  grain.     We  tested  some  eleven  or 

,^^^lve  varieties  of  oats  and  a  number  of  varieties  of  wheat.     I  did  not 

**tig  xny  books  along,  and  I  cannot  tell  you  exactly  how  many,  and  a 

^^^ber  of  varieties  of  com  and  barley.     Our  experiments  have  been 

^^^ orally  what  I  call  successful  experiments,  for  the  reason  that  we 

.J^'^menced  in  the  spring  and  we  have  not  as  yet  detected  any  errors. 

■^  *^t  is  what  I  call  a  successful  experiment.     1  don't  care  if  you  don't 

^^i«ea  crop;  if  everything  fails,  it  may  bo  a  successful  experiment;  if 

^on  succeed  in  trying  an  experiment  right  straight  through,  and  don't 

^nd  any  errors  in  it,  and  have  reason  to  believe  there  is  no  error. 

In  this  connection  I  wish  to  say  one  word,  \vith  all  deference  to 
^gher  authorities,  about  something  that  Prof.  Miles  said,  I  believe  it 
>as  yesterday.  He  was  telling  us  about  elements  of  error.  I  don't 
like  the  use  of  that  word  "error."  There  are  conditions  which  prevent 
certainty  of  results;  there  is  no  doubt  about  that,  but  why  are  they 
errors?  I  can't  see  it.  I  think  that  if  a  person  tries  an  experiment, 
and  in  their  measurements  and  in  their  weights  they  are  just  as  accu- 
rate as  circumstances  will  allow  them  to  be,  it  is  reasonable  and  proper 
to  say  that  there  was  no  element  of  error.  There  is  an  element  of  un- 
certainty running  all  through  it,  because  we  cannot  control  the  elements. 

'^    We  cannot  bring  the  rain  when  we  want  it,  or  the  clouds  when  we 

*    want  them.    We  cannot  control  the  constitution  of  the  atmosphere. 

*'  There  are  thousands  of  things  that  we  cannot  control.  These  are  ele- 
ments of  uncertainty,  but  why  are  they  elements  of  error?     If  we  try 

'  an  experiment  on  a  tract,  and  try  it  carefully  and  fully,  and  don't  get 
cor  ideas  wrought  up  to  such  a  high  pitch,  that  we  are  going  to  fix 
results  from  that  one  experiment,  there  is  no  error  about  it.  If  we 
think  we  are  going  to  discover  the  laws  of  nature  and  understand  the 
science  of  agriculture  right  off,  we  are  in  error  in  the  beginning,  and 
the  error  is  not  in  the  experiment.  The  science  of  agriculture  is  an 
accumulative  science,  and  never  will  be  all  known  in  all  human  proba- 
biUty. 


Ve  DBxt  tned  a  Mries  of  experiments 

of  wood,  for  the  reason  lliat  ibe  fencing 
lera  iti  the  West,  aod  we  wished  to  try  ex 
of  wood,  by  neing  artificiai  agents,  Wi 
periments,  and  of  course  the  reaults  cant 
yeare.  Whenever  wood  rots  that  we  hi 
know  that  that  experiment  is  complete' 
cerned.  If  some  of  them  last  forever,  w 
periinent  We  have  not  as  yet  tested  bu 
which  is  said  to  last  pretty  nearly  foreve 
to  wait  a  long  time  for  that, 

Mr.  Flagg — I  want  to  ask  you  how  ma 
you  use,  do  you  put  nnder  the  same  cond 

Mr.  McAffee— From  25  to  15U. 

Mr.  Hamilton — What  aizo! 

Mr.  McAffee — They  vary  from  two  incl 
of  the  experiments  is  testing  them  lop  < 
Another  experiment  is  testing  ihem  top  t 
then  a  lot  not  medicated  at  all,  put  top  < 

Then  another  experiment  is  in  regard 
sown  of  small  grains,  wheat  and  oats,  ^f 
Wi'  look  the  amount  of  wheat  from  thr'-<. 
up  to  two  hitsliela  to  the  acre.  We  r.in  tl 
a  hutihel  and  a  half  to  the  acre  to  three 
half  ft  bushel  each  time. 

We  organized  a  series  of  experiments 
inij,  and  subsoil  plowiufj.     Thialraet  wan 

Another  small  series  of  experiments  \ 
small  grain  to  the  weight  of  the  grain  as 
grain  sown,  whether  well  cleaned,  the  he 
it  is  ordinarily  taken  out  of  the  bin.  For 
acre  of  oats  just  as  they  are  taken  from  tiie 
acre  alongside,  under  the  same  eouditiom 
that  we  blew  tlie  fanning  mill  as  hard  as  ' 
the  heaviest  grains;  blew  out  more  than  I 

Then  we  tested  top  dressing  after  the 
show  whether  there  would  be  any  good  i 
by  niulehiug,  and  also  by  tbe  use  of  )iei 
black  on  the  snrface,  as  our  land  is  :i  iig! 
purpose  of  tniWug  viVutXiet  \\.\ii  (ii.\vjv  ViA.  ■ 
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kjnother  series  of  experiments  was  with  planting  com.  We  planted 
i.  one  grain  to  the  hill,  13  inches  apart,  and  were  very  careM  in 
bing  the  distance,  and  the  rows  four  feet  apart.  Then  some  right 
^igside  of  it,  two  grains  in  the  hill,  26  inches  apart,  and  the  rows 
k:*  feet  apart.  And  then  some  four  grains  in  the  hill,  52  inches  apart, 
fci  time  multiplying  by  two,  multiplying  the  number  of  grains  in 
ill  by  two,  so  that  the  same  number  of  grains  is  on  the  same  area; 

only  difference  is  in  the  distance  apart 
Another  experiment  with  corn  was,  with  the  hills  three  feet  and  a 
f  apart  each  way,  and  three  grains  to  the  hill,  tested  alongside  of 
ri  with  the  hills  four  feet  apart  each  way,  and  three  grains  in  a  hill. 

Phase  are  a  few  of  the  experiments.  We  have  a  number  of  others, 
i  I  must  say,  in  closing  the  account  of  the  experiments,  that  I  feel 
*  J  much  more  encouraged  about  the  actual  results  that  may  flow  from 
perimentation,  than  most  of  the  speakers  who  spoke  here,  especially 
dterday,  and  some  to-day.  The  difficulties  I  do  not  believe  I  am 
sposed  to  underrate.  I  know  they  are  immense.  There  are  diffi- 
Ities  that  can  scarcely  be  surmounted  by  human  wisdom  and  human 
ntrivance,  but  for  all  that,  it  seems  to  me  there  is  just  about  as  pro- 
sing  a  field  for  investigation  from  which  to  derive  instruction  in  this 
e  of  actual  experimentation  in  farm  operations  as  there  is  in  any 
*ection.  I  believe  that  it  is  just  exactly  as  easy  for  us  to  find  out 
portant  facts  in  agriculture  as  it  is  to  take  the  chemistry  of  to-day, 
d  find  out  important  facts  in  organic  chemistry. 
Mr.  Miles — In  this  experiment  with  a  different  number  of  kernels 
corn  in  a  hill,  how  many  plats  of  each  had  you  ? 
Mr.  McAffee — One  plat  of  each  only. 
Mr.  Flagg — How  large  ? 

Mr.  McAffee — I  could  not  give  you  the  area  of  each. 
Mr.  Flagg — About,  could  you  ? 

Mr.  McAffee — I  should  judge  it  was,  at  the  least  calculation,  ten 
aare  rods — one-sixteenth  of  an  acre,  I  should  think  it  was. 
Mr.  Miles — How  many  times  has  this  experiment  been  tried  ? 
Mr.  McAffee — This  is  the  first ;  I  can  say  that  I  find  no  records  that 
3  satisfactory   of  former  experiments,  so  I  cannot  tell  what  has  hap- 
ned  before  this  year.     I  had  nothing  to  do  with  it. 
Mr.  Miles — Of  the  different  kinds  of  grain  that  you  have  been  test- 
X^  this  is  the  first  time  ? 

Mr.  McAffee — No;  they  were  tested  last  year,  and  I  found  them  in 
3  bins,  with  the  record  of  the  weights  per  bushel^  and  thft  ^<^d. 


will  be  without  student  labor  in  our  institution.     I  su] 
cult  queetioD  bas  been  eliminated. 

Mr.  Flagg — Wbat  bas  been  your  experience  with  stt 
'  Mr.  McAfee — I  found,  very  much  to  my  surprise, ' 
averse  of  student  labor,  under  the  rule  that  I  was  worl 
the  twelve  and  a  half  cents  an  hour  that  we  paid  for 
thought  was  well  expended  as  if  I  had  gone  out  and  I 
that  price.  I  could  have  hired  laborers  at  a  higher  | 
have  done  more  work,  but  I  think  that  the  average  ol 
bor  that  we  had  on  the  fkrm  was  worth  twelve  and 
hour,  as  the  market  price  of  labor  ran.  I  will  say,  thou 
it  wpuld  not  have  been  if  it  had  not  been  that  I  hi 
dockage,  and  I  exercised  that  power  carefully.  I  d 
classified  tlie  students.  I  notified  them  at  the  beginn 
that  I  should  exercise  the  power  of  dockage  if  I  found, 
either  inability  to  perform  the  work  they  were  givei 
rules  and  regulations  and  instructions,  and  the  way  t 
be  done ;  or  idling,  such  as  conversation  without  any  : 
ing  and  stopping  to  conversa  If  I  found  any  of  thee 
classify  them  and  dock  them  according  as  my  judgmen 
during  the  month ;  and  I  classififid  them  into  A,  B  ant 
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T.  Hamilton — Do  you  pay  for  dispoBition,  or  do  you  pay  for  work 
^Jie  amount  that  is  done,  or  for  the  disposition  to  do  it  ? 

T.  McAffee — It  is  a  pecuniary  matter,  and  we  pay  for  work,  not 

(xwition.     If  a  student  has  not  the  power  or  constitution  to  do  the 

*k  that  he  is  set  to  do,  we  don't  pay  him  the  full  price. 

>.  Miles — In  regard  to  these  plats  of  corn,  with  a  different  number 

l:emelB  in  the  hill,  what  shape  are  the  plats  ?    You  say  they  are 

ut  ten  rods. 

T.  McAffee — They  are  32  rods  long  and  very  narrow.     They  are 
irows.     I  run  a  four  foot  marker  through,  and  then  I  had  to  invent  a 
>diine  to  mark  it. 
^dr.  Miles — ^Mr.  President,  I  wish  to  make  a  few  remarks.     I  don't 
pose  to  follow  Mr.  McAffee  in  regard  to  rows  of  corn.     I  care  not 
^''^i.ether  he  calls  it  uncertainty  or  error.     There  is  something  that 
^Uses  variation  that  we  cannot  measure.     I  am  very  glad  to  see  that 
i^j  have  commenced  so  large  a  number  of  experiments,  and  I  am 
^«ry  much  pleased  with  the  spirit  with  which  he  enters  into  it.    I  am 
^Ot  at  all  surprised,  however,  that  the  gentleman  is  very  much  encou- 
^iged  in  regard  to  results  that  may  be  deiived  from  it,  and  if  the  ex- 
^ieriments  are  continued  in  the  present  method,  I  have  no  doubt  that 
Ike  will  continue  to  be  pleased  with  the  results ;  it  will  be  very  satisfac- 
tory, indeed.    But  if  he  adopt  a  slight  modification,  I  apprehend  some 
difSculty  might  arise.     If  you  take  these  plats,  one  in  a  place,  then 
two  in  a  place,  then  three  in  a  place,  and  so  on  through,  and  when  you 
get  through  only  one  plat  of  a  kind,  you  will  be  very  much  pleased 
^th  the  result ;  but  if  you  cut  these  strips  up,  and  I  would  recommend 
it   now,  you  can  make  accurate  measurements,  and  draw  lines  across 
;.   and  cut  those  strips  up  into  20  or  30  pieces,  and  then  compare  No.  1, 
-   No.  2,  Nos.  3,  4,  5,  and  so  on,  precisely  the  same  character  of  experi- 
;;^  ment.     You  will  find  the  result  varying  so  you  will  hardly  know  what 
^.   i8  tb«  matter ;  and  besides,  if  you  have,  right  alongside  of  these  same 
.   experiments,  a  number  of  plats  treated  in  the  same  way,  you  will  find 
^    as  much  difference  between  those  all  alike  as  you  will  find  between 
^     the  corn  with  the  different  number  of  grains.     There  is  the  diffculty. 
Now  in  regard  to  this  matter  of  different  kinds  of  grain.     I  have 
had  perhaps  a  dozen  applications  this  summer  for  the  best  kind  of  oats. 
We  have  raised  quite  a  large  number  of  varieties,  and  have  raised  them 
for  a  number  of  years,  and  I  cannot  tell  which  is  the  best.    I  don't 
know.    What  was  the  best  three  years  ago  was  the  poorest  last  year. 
The  crops  are  not  all  threshed  this  year,  so  I  doii't.  kao^  •    \  ^sKCiV^^'se^ 
Bomewhat  from  appearance;  what  was  the  \>^\.\3BAt  ^^as  'V  v^^^t^Sc 


hire  extra  help  to  harvegt.  All  yon  can  ever  get  in 
absolute  certdotjr  on  accoant  of  tbeee  circumstances  th 
doubtfo],  bat  you  want  to  get  a  general  average,  as  la 
strickee  with  as  much  accuracy  as  possible.  We  d 
many  people  are  going  to  die  in  a  year  to  the  thousand 
but  the  Life  Insurance  Companies  come  very  close  to 
have  had  the  general  average  so  many  years  they  kno' 
thing  ruDB.  They  know  the  laws  of  chance,  as  yon  lui 
haps  it  is  an  unfortnnate  expression.  They  know  aboi 
will  run.  Mow,  we  can  go  so  far  by  a  great  many  e: 
get  a  general  average.  The  idea  has  suggested  itself  t( 
that  it  would  be  a  very  good  thing  to  divide  off  a  lot  o1 
A,  B  and  O  on  those  plat^  one  year,  and  then  change,  bi 
system  that  they  have  in  Pennsylvania,  and  in  that  wi 
tual  characteristics  of  the  actual  areas ;  but  it  seems  1 
Tiding  areas  into  small  plats,  taking  twenty  to  the  ac 
we  are  making  our  labor  much  greater.  Let  ns  get  tl 
age  of  that  acre  as  a  grain  producer.  For  instance,  w< 
ral  average  of  that  acre  as  compared  with  other  acr 
general  average  of  that  acre  as  compared  with  other  e 
wheat,  and  it  is  valuable  so  far  as  it  goes.    Now  -v 
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that  don't  prove  that  the  general  average  is  not  correct,  as  a  gen- 
1    average. 

•.  Miles— No ;   but  let  me  explain  that.    Divide  those  up,  and 
the  general  average  of  those.    You  find  a  certain  range  of  varia- 
and  then  you  find,  on  comparison  of  this  with  another,  a  certain 
You  must  deduct  from  that  this  variation,  that  is,  you  don't 
as  much  grain  as  you  think  for,  unless  you  take  into  account 
^ixQ    variation.     If  the  argument,  as  presented  here  to-night  by  Mr. 
^^^-A^flfee,  is  the  one  that  I  have  presented,  I  have  been  very  unfortu- 
^^t:e,  indeed,  that  these  plats  should  be  subdivided  because  of  those 
^*"iation8,  but  in  order  to  diminish  the  chances  of  variation.     It  is 
^'"^derstood  by  everyone  that  the  slope  of  the  plats  should  be  the 
te.    Now  take  the  plat  of  an  acre,  and  it  is  exceedingly  difficult,  in 
,^  Hny  places,  to  get  another  plat  of  an  acre  of  precisely  the  same  slope; 
^^t  if  you  cut  that  acre  up  into  three  or  four  pieces,  you  can  get  three 
^1^  four  pieces  of  about  the  same  inclination.     Now  an  illustration  : 
^ake  forty  plats,  and  let  the  manure  be  applied  in  this  way :  the  first 
^ries  of  four  plats  is  unmanured,  the  next  is  manured,  the  next  series 
Hiimanured,  the  next  manured,  and  so  on  alternately  through,  so  if  I 
fake  any  one  of  these  rows  through  in  this  direction,  and  compare  them, 
one-half  will  be  manured  and  the  other  half  will  not.    Now  if  I  take 
the  8ame  series  in  this  direction,  it  will  be  treated  precisely  alike. 
Now,  I  found  by  some  of  my  experiments,  taking  one  of  these  series 
of  plats  through,   that  there  was  a  variation  of  66  pounds  in   the 
quantity  of  corn.     Taking  the  plats  right  down  in  this  direction,  no 
apparent  reason  for  their  variation  whatever,  and  the  variation  is  79 
pounds.     Now,  if  I  had  had  a  single  plat  manured  and  a  single  plat 
unmanured,  the  experiment  would  have  been  very  satisfactory,  but 
when  we  come  to  subdivide  it  and  multiply  it,  this  element  of  uncer- 
tainty comes  in.     I  will  not  call  it  an  element  of  error,  if  that  is  an  ob- 
jectionable term. 

Mr.  McAifee — I  would  like  to  ask  Prof.  Miles  in  regard  to  this  ques- 
tion. I  regarded  his  suggestion  yesterday  in  regard  to  dividing  off 
pieces,  with  a  piece  of  ground  between  on  which  there  was  no  crop 
raised,  as  very  timely  and  very  valuable.  I  have  seen  the  want  of  it 
this  year.  Because  I  did  not  know  any  better,  I  planted  adjoining, 
but  I  believe  I  will  never  do  it  again  if  I  can  help  it ;  and  the  question 
has  been  a  matter  of  serious  consideration  as  to  the  best  way  to  get 
along  with  it  in  future,  and  this  idea  occurred  to  me :  if  I  just  plant  ao  i 
far  apart  and  leave  that  ground,  ot  course  'we  \ltlonsi  ^\v^  ^^  ^ssw^; 
would  be:  it  would  be  full  of  weeds.     1  doii?t'WBS\X.>2ci^^^^^  ^"^ 


tionable.  We  plow  oar  plate  ao  se  to  leave  the  linef 
dead  farrov,  and  the  other  a  ridge,  each  series  of  p 
farrow  on  one  side  and  ridge  on  the  other.  When  3 
down  and  remove  the  soil  below,  it'  yon  get  an  untk 
that  Dpon  either  side,  you  are  going  to  influence  the  rei 
Then  agun,  the  cultivation  of  this  piece  excavated  ' 
influence  on  yonr  crops,  for  if  you  examine  carefully  yi 
roots  running  into  the  sub-strata.  It  seems  to  me  the 
viate  this  difficulty  is  to  cultivate  through  and  give  th 
of  ciUtiration  to  each  band  as  far  as  possible.  Then 
all  alike.  Now,  when  the  weeds  spring  up,  with  some 
will  get  a  considerable  start  before  the  crop  is  started, 
^ough  and  pull  those  up  by  hand,  although  they  mig 
Then,  at  oth^  times,  we  have  practiced  going  through 
just  cutting  the  weeds  off,  disturbing  below  the  surfan 
Bible.  These  are  all  difficult  things  to  manage,  and 
deal  of  thought. 

Mr.  Hamilton — Let  me  understand  what  yon  mea 
plant  out  of  plac^  t 

Mr,  Miles — Any  plant  out  of  place  is  a  weed. 

Mr.  Hamilton — We  have  what  is  called  grass. 
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Tlx^  Chairman — What  is  the  cause  ? 

■^'T'.  barker — The  rain  fall  is  sudden.    The  rain  does  not  come  down 
^xxo^^vers,  but  comes  down  in  water  spouts,  frequently. 
'*^*'»  Flagg — ^You  have  to  do  your  level  best  in  that  country. 
^^*  Parker — Yes,  sir.    You  have  to  do  your  level  best. 

«  Chairman — There  are  one  or  two  topics  I  suppose  we  must 
a  little. 

*^^^^  ^lagg — Mr.  Chairman,  I  want  to  make  one  suggestion  in  refer- 

^^^  to  this  matter  of  the  succession  of  crops,  planting  one  crop  after 

^^^t:lier.     It  is  this :  Plant  your  crop  one  year,  this  year  say,  in  &fri])8, 

first,  oats  next,  wheat  in  the  next,  and  grass  in  the  last     Then 

t  year  turn  around  and  plant  across  these  the  same  crops.     In  that 

Y^^y  you  would  have  every  crop  in  succession  to  every  other  that  has 

^^n  planted ;  corn  after  corn,  com  after  oats,  corn  after  wheat,  and 

^  after  grass.    It  is  an  easy  way  of  trying  the  experiment  of  sue- 

ion,  and  is  suggested  by  an  experimenter  at  Munich. 

FUTUBB   MEETINGS. 

The  Chairman — I  find  myself  under  some  diflSculty.  If  I  may  be 
allowed  to  interrupt  the  discussion,  for  I  fear  that  we  may  at  last  get 
in  a  hurry  and  adjourn  without  having  time  to  think  of  it.  I  say  I 
find  myself  (if  it  is  expected  that  I  act  as  chairman  of  the  executive 
eommittee,  made  so  by  the  officers  of  the  society,)  under  some  difficulty 
and  embarrassment  to  meet  the  other  members  of  the  committee,  to 
csompare  with  them  upon  some  of  the  points  that  would  necessarily 
come  before  the  committee,  if  they  provide  for  future  meetings.  It 
seems  to  me  a  little  desirable  to  secure  some  understanding  with  mem- 
bers of  the  Convention  before  they  all  disperse,  where  and  when  shall 
the  next  meeting  be  held,  if  a  meeting  is  called.  I  will  say  that  it  has 
been  suggested  as  a  thing  desirable  that  the  meeting  of  the  Convention, 
if  it  continues  to  hold  something  of  the  character  that  it  now  seems  to 
have,  shall  be  held  at  the  seat  of  the  several  institutions  in  turn  ;  that 
we  give  the  gentlemen,  as  they  come  together  at  the  Convention,  an 
opportunity  to  make  a  personal  inspection  of  one  of  these  institutions, 
of  its  experimental  fields  and  general  condition. 

Mr.  Miles — It  seems  to  me,  if  we  are  to  continue  the  meetings,  it 
would  be  very  desirable  to  meet  at  the  difi*erent  colleges,  and  we  could 
look  over  the  difierent  methods. 

Mr.  Flagg — ^There  is  another  suggestion,  and  that  is  that  we  secure 
more  quiet,  uninterrupted  work,  perhaps,  at  th^  iTv^ViXxv^Kotk^^'^TOwS^x^ 
tboD  we  can  in  any  city. 
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vacations  of  those  institntions,  bo  as  to  nol 
itiaiimtions  in  their  regular  dnticB.  I  wi 
tlio  jrentlemen  to  have  it  at  our  wllege  i 
think  that  in  another  year  probably — in  ti 
bo  able  to  have  a  ntilronrl  that  will  take 
and  we  have  twelve  miles  of  rough  roada 
inconvenient.  I  am  verj  anxious  that 
which  we  have  at  that  ct^)llege,  shoold  bt 
I  helievB  that  they  arc  important.  We  ii 
they  are  iraiK>rtant,  that  they  are  worthy 
the  gentlemen  who  gi)t  them  np  are  certa: 
are  gcuilemen  who  have  had  someexperit 
are  gentlemen  in  Bucks  county,  in  Che 
county  ;  and  better  farme  do  not  exist  in  l 
found  there. 

Mr.  McAffea — I  have  no  doubt  that  the 
eity  of  Wisconsin  would  he  most  happy  to 
at  Madison  at  any  time,  if  they  should  see 
is  no  doubt  of  it.  1  am  not  authorized,  o1 
tation,  becaase  it  was  not  knows  that  tbts 
f;anizaii"ii,  but  I  can  state  in  iiliriost  confid 
1  like  till.'  iikaoC  ilm  m-xt  ineotiTif;,  if  we 
at  some  one  of  the  imlii^triul  universiiieu. 

The  Chairman — I  will  say  that  I  shall 
if  it  is  due  to  Illinois  to  have  the  next  me 
them  meet  at  the  Industrial  Univereity  at 
roiids  north  and  south,  and  ea^t  and  west, 
readily. 

Mr.  Parker — Would  it  be  possible  to  i 
the  terms,  as  in  the  Iowa  institution  it 
others  run  all  winter.  We  shall  have  to 
leges  ai-e  in  sussion.  But  our  latch-stiiug 
our  frienda,  wbetlier  they  come  on  an  cxc 
to  the  mountains,  or  at  any  other  time ;  w 
this  aasocialion.  I  believe  1  am  authorize 
vite  the  association  to  come  whenever  it  si 
business  now '( 

TOTi;    OF  TIIAM' 

The  Chairman— TV  e,wi^.-va\  OTv\...t. 
Mr,  Parker — i  Nvou\dViW  Vm  ^uvt^ji^^ 
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e  resolutions  were  read,  as  follows : 

Ived,  That  the  thanks  of  this  meeting  are  hereby  tendered  to  **The  Prairie  Farmer" 
ny  for  the  very  liberal  courtesy  extended  to  this  convention  in  procuring  the  use  of  the 
in  which  we  have  met,  and  in  other  kind  attentions  extended  to  us  during  our  stay  in 

4ved^  That  we  also  heartily  thank  the  agricultural  and  daily  press  of  this  city  for  their 
I  of  our  proceedings ;  and  the  officers  of  the  Riverside  Improvement  Company  and  of 
linois  Central  Railway  for  their  invitations  to  visit  their  respective  grounds  and 
'  lines. 

<lvedf  That  our  thanks  are  heartily  tendered  to  the  President  and  Secretary  for  the  official 
rge  of  their  respective  duties. 

e  resolutions  were  unanimously  adopted. 

EXPERIMENT  STATIONS. 

.  Flagg  offered  the  following  resolutions: 

Ived,  That  the  very  strong  commendation  that  the  agricultural  experiment  stations  of 
!  have  received  from  such  persons  as  Johnson  and  Liebig  as  a  source  of  a  large  amount 
cultural  science  and  practical  progress,  as  well  as  our  own  examinations  into  the  sub- 
ike  us  believe  the  establishment  of  not  less  than  one  such  station  in  each  of  the  several 
of  the  Union,  would  be  eminently  beneficial  to  the  agricultural  interests  of  the  country. 
ivtdy  That  a  committee,  consisting  of  one  from  each  of  the  several  States  in  which  an 
:ion  founded  on  the  national  grant  has  been  organized,  be  appointed  by  the  President, 
duty  it  shall  be  to  memorialize  Congress  and  the  several  State  Legislatures  for  the 
establishment  of  such  stations  throughout  the  country. 

e  resolutions  were  adopted. 

•.  McAffee — There  is  one  matter  that  a  gentleman  who  was  present 
wished  to  present  to  the  Convention,  but  he  saw  that  the  time  was 
Qg,  and  he  had  so  much  to  do  that  he  refrained  from  doing  it.  It 
natter  of  great  importance,  and  a  matter  that  I  wish  simply  to  an- 
ce  here  as  food  for  reflection,  and  if  we  meet  again  in  this  capa- 
or  any  persons  representing  these  institutions,  it  is  worthy  of  be- 
onsidered.  It  is  this :  how  best  to  get  a  knowledge  of  the  work 
ese  industrial  institutions,  and  of  what  they  are  trying  to  accom. 
,  and  what  they  do  accomplish,  before  the  people.  It  is  a  great 
;.  We  well  know  that  the  class  of  the  community  who  are  ex- 
id  to  be  benefited  by  the  exertions  of  the  oflScers  connected  with 
institution  are  the  most  inert  in  attending  to  information  about 
.  They  won't  even  take  the  trouble  frequently  to  send  for  the 
ished  reports,  and  it  is  worthy  of  consideration  whether  there  is 
jome  other  way  of  getting  the  information  about  them — every- 
;  about  them — all  that  we  can  get  before  the  people  and  make  the 
8r  as  public  as  need  be.  If  there  is  any  possibility  of  distributing 
er's  ink  among  them,  it  seems  to  me  it  ought  to  be  done.  The 
le  fact  of  getting  out  the  reports,  and  presentin^^  th^iiL^«SL^^%n« 
hem  pnntedy  and  distributing  them  as  -v^W  ^^ft^wi^^a^^^''* 


to  go  far  enough,  Tliey  do  good,  of  course,  bat  it  don't  go  far  enoar. 
It  BeemB  to  me  eminuutlj'  propur  that  this  institute  should  consider^ 
point. 

Mr,  Flagg — I  think  there  might  be  eome  neefnl  hints  gained  frn 
the  experience  of  onr  institutiua  in  this  State  iu  tiiis  reepect.  I  doiil 
kuov  but  Mr.  McAffee  ia  as  well  acquainted  with  the  facts,  thongli,)! 
tliftt  connection,  aa  I  am;  hi:  w»s  formerly  a  resident  here.  Myim 
preseion  Ib  that  a  good  way  to  advertise  these  institutions  is  to  do  wlu 
we  are  doing — that  ia,  to  go  out  and  advertise  oureelves  by  hoMinK&' 
mere'  meetings.  We  have  held  theiu  for  three  years,  and  while  the  runU 
have  nut  been  as  good  as  I  could  wish,  they  have  still  done  an  import 
ant  Work  in  advertising  the  institution.  I  think  anotlier  very  effida 
thing  hae  been  done  by  onr  Regent  this  summer,  in  publishing  anr 
eular — publishing  our  catalogue,  in  the  form  of  an  illustrated  circnlu 
which  hae  been  distributed  to  the  amount  of  20,000  copies,  and  ncirij 
paid  for  by  the  advertisemente  on  the  covers.  It  waa  a  good  finAodi 
operation,  and  I  think  spread  the  name  of  the  institution  broad(^ 
throughout  the  State,  and  to  some  extent  in  other  States.  I  thinktJa 
is  another  good  way  of  bringing  the  institation  before  the  people. 

AORrC[TI.TlIRA.L  LECTITHB8. 

Mr.  Parker — In  reganl  to  these  meetings,  that  is  a  matter  that  ir 
have  not  discussed  in  the  society.  We  feel  a  great  deal  of  intereat  i 
it.  and  have  held  some  meetings — but  one  or  two  questions  in  reirar 
to  it :  One  is,  whether,  in  the  employment  of  those  who  are  specinlifii 
bringing  them  from  abroad  is  necessary,  ur  merely  usiiie  the  facnli 
and  hoard  of  control  of  the  College — tJiat  is,  the  material  out  i 
which  the  intititute  is  made  up  ;  whether  it  is  your  faculty — those  wl 
naturally  associate  with  you,  or  whether  you  procure  from  abroad  \k' 
turers — specialists. 

The  Chaimiaii — Use  the  faculty  to  eome  estent. 

Mr.  Flagg— I  believe  we  have  had  now  three  courses  of  these  le^ 
tures  in  different  sections.  The  first  winter  a  two  weuks'  course  at  & 
insiitntion  itself,  at  the  Industrial  University.  The  second  vear  one  t 
one  week,  I  think  at  the  Institution  ;  one  at  Rockford,  in  the  n  .>rth  pai 
of  the  State ;  and  one  at  Centralia,  in  the  south  part  of  the  Stjiti 
L;ist  winter,  I  think,  we  liad  four — oneof  two  weeks  at  the  Universilv 
one  at  South  Pass,  pretty  well  toward  the  southern  end  of  the  Slate 
one  at  Pckin ;  and  aimther  at  Springfield,  or  rather  a  few  lectures  wer 
Iield  there  withonl  an'j  aJ-Vevft^x.  a.\.  &  t^'^'Aw;  \tAl\S.>,\ta, 

Mr.  Parker — ^DVd  l.\ieaa  ioWii-w  «.^it?a.  oxJi-ex  ^<iWb  V'i^s^^X 


815 

Mr.  Flagg — ^That  was  according  as  it  was  convenient  to  those  parti- 
^  cipating  as  lecturers.  In  those  cases  we  have  used  the  professors  of 
the  University  to  a  considerable  extent,  and  particularly  outside  of  the 
,  institution,  where  they  were  carried  among  the  people,  not  desiring 
T  them  to  lecture  so  much  at  home  as  they  did  abroad.  On  the  other 
.  hand,  as  far  as  the  institution  itself  is  concerned,  it  has  been  rather  a 
policy  to  bring  outsiders  in,  to  bring  the  practical  minds,  as  they  are 
called,  into  the  institution.  The  policy  of  that,  in  part,  was  to  bring 
our  teachers  and  our  people  into  closer  relations  to  one  another.  The 
two  first  years,  I  believe,  the  teaching  was  mostly  by  single  lecturers — 
by  one  person ;  that  is,  each  professor  delivered  but  one,  or  perhaps 
two  lectures.  During  the  last  winter,  and  to  some  extent  the  winter 
before,  there  has  been  considerable  done  by  one  person.  For  instance. 
Dr.  Hull,  who  was  here  yesterday,  and  Dr.  Miles  went  to  several 
places  and  delivered  two  and  three  lectures  at  each.  There  were  some 
advantages  in  that,  but  one  of .  the  more  special  features,  perhaps,  was 
in  getting  in — although  they  may  know  less  about  it — the  practical 
men  who  are  not  ordinarily  engaged  in  teaching,  and  are  not  entirely 
an  fait  in  the  matter  of  communicating  knowledge.  We  find  in  these 
cases  some  advantages  and  some  disadvantages ;  they  throw  some  new 
light  on  a  great  many  matters.  They  aid  our  professors  in  thinking, 
and  they  waken  them  up,  I  think,  to  a  considerable  extent,  giving  them 
some  new  views  of  things,  and  they,  perhaps,  draw  out  the  opinions 
and  discussions  of  practical  men  which  are  valuable,  better,  perhaps, 
than  regular  teachers  would  do.  The  results  of  these  meetings  I  take 
to  be  two-fold — they  instruct  the  teacher  as  to  the  wants — the  profes- 
sors who  go  out,  at  least,  and  who  are  present  at  the  meetings — they 
instruct  them  to  a  considerable  extent  as  to  what  the  people  want  the 
subjects  in  which  they  are  specially  interested,  and  on  which  they 
Tvant  information,  and  I  think  they  are  valuable  to  the  people  in  bring- 
ing them  more  in  relation  to  men  who  have  a  more  scientific  method 
thanour  ordinary  farmers  have.  I  think  if  agriculture  is  going  to  gain 
anything  in  this  century,  especially  it  is  to  be  in  the  getting  hold,  as 
our  farmers  are  seeming  to  do,  of  a  scientific  method — that  is,  a  careful 
induction  of  facts — and  coming  in  contact  with  men  who  are  scientific 
in  their  character,  as  most  of  these  professors  who  go  out  to  give  lec- 
tures are.  I  think  they  learn  a  great  deal  in  that  direction.  They  get 
hold  of  the  reason  of  a  great  many  facts,  too,  which  they  knew  as  facts, 
but  did  not  know  the  wherefore  of  them.  Upon  the  whole,  I  am  in- 
clined to  believe  that  that  is  one  of  the  most  valuable  {e^^tx^x^^  ^^  %. 
popolar  agricultaral  education.  It  has  not  Bvnccfee^Lfe^  «fi»^^^»^^^ 
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winh,  still  I  think  there  is  every  reaeon  to  be  enconraged  thatTto: 
inako  a  great  deal  of  it. 

IDLITAlir  TACTICS. 

The  Chairman — Before  wa  close,  and  I  snppoBe  the  hour  of  closif 
is  nearly  reached,  if  not  quite,  I  want  to  add  a  word  or  two.  We  hull 
done  a  great  deal  of  talking;  we  have  taken  a  very  wide  range  ofSfr 
cuBsion.  "We  have  gone  pretty  generally  over  the  field,  if  we  haven* 
pretty  thoroughly  touched  all  the  points  in  it.  There  are  many  pointi, 
however,  that  will  suggest  themselves  to  us  doubtless,  when  wc  w 
away,  that  we  shall  wish  had  been  disonssed,  and  eotne  of  uabsfi, 
perhaps,  now  in  mind,  that  it  would  have  been  desirable  to  have& 
uDSsed  while  we  were  together.  It  la  evident  to  every  one,  that  itw» 
impracticable  for  us,  within  so  limited  a  time,  to  meet  all  these  qa» 
tiona.  I  shall  not  detain  you  by  attempting  to  discuss  any  additiooil 
questions  to  those  that  have  been  before  you.  I  want  simply  to  mikf 
an  announcement — that  in  this  matter  of  military  edncation,  to  whid 
I  have  alluded  once  or  twice,  and  hoped  that  we  should  get  time  for  i 
discussion — in  this  matter  of  military  edncation,  which  is  a  very  pne 
tical  one  to  be  met,  and  is  a  somewhat  difficult  one  to  be  met — I  htn 
come  to  the  conclusion  that  at  onr  iiistJtntion,  military  education  isco 
in  onr  way,  ifi  on  the  whole  an  advantage  to  iis,  though  it  costs  an  ei 
penditure  of  funds,  and  will  coat  also  a  considerable  expenditure  o 
eflbrt.  We  have  no  objection  to  continuing  it,  and,  indeed,  have  gou 
BO  far  in  our  preparation  for  continuing  it,  aa  to  ast  and  secure  th 
means  to  build  a  large  drill  hall  for  the  future  drilling  of  our  student 
in  military  tactics.  On  much  reflection,  I  finally  reached  what  seerae 
to  me  a  feasible  plan  for  occasional  military  education  in  connectio 
with  these  achools,  and  after  consulting  with  the  Senators  of  this  Stati 
and  the  Governor,  and  some  gentlemen  from  other  States,  I  prepared 
draft  of  a  plan,  at  the  request  of  the  Chairman  of  the  Committee  o 
Military  Atfairs  in  the  House  of  Representatives,  and  submitted  it  t 
him,  and  it  has  by  him  been  laid,  as  I  understand,  before  the  commi 
tee  in  Congress.  It  has  also  been  submitted  to  gentlemen  connecte 
with  Bomo  of  the  institutions  in  the  East,  who  have  expressed  an  inte: 
est  in  it.  It  is  too  late  to  detail  it,  because  it  woul_d  occupy  considei 
able  time.  It  is  too  late  to  discuss  the  question.  I  only  wished  t 
say  this  by  way  of  announcement,  that  I  propose  at  an  early  day  t 
take  this  plan — of  which  I  failed  to  bring  a  copy  with  me ;  I  hare 
copy  in  manuacript — lo  VsJte>  VKva  ^Vkq.  Mid.  ^ct.  vt  printed,  and  to  Bern 
copies  to  you,  at  I'iift  fte'^eTsi.3>'^«lC\\."a."CvOTia  'flA«i^\ft,?i.^  %si&.  -aittj^-if 
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your  criticisms,  and,  if  possible,  your  concorrence,  and  when  we  shall 
concnr  in  a  plan  that  shall  snit  us  all,  then  yonr  co-operation  and  as- 
sistance in  securing  the  aid  of  your  several  members  in  Congress,  to 
give  us  the  means,  as  institutions,  for  this  work  that  is  imposed  upon 
us.  I  should  have  been  glad,  if  the  time  had  permitted,  but  it  has 
been  better  occupied,  probably,  to  have  detailed  before  the  Conven- 
tion the  plan  that  has  been  devised.  I  only  wished  t^  night,  before  we 
separate,  to  express  the  conviction  that  I  have  come  to,  that  the  gen- 
eral interests  of  the  nation,  and  of  our  States  under  the  nation,  demand 
military  education  in  a  more  extended  form,  and  equally  complete  type 
to  that  of  West  Point,  through  all  the  States,  and  it  seems  to  me  that 
by  a  very  slight  expenditure,  comparatively,  an  expenditure  of  less 
than  the  cost  of  the  annual  maintenance  of  a  single  regiment  of 
soldiers,  that  we  may  secure  in  every  State  of  the  Union  an  institution 
equal  in  its  power  as  a  place  of  instruction  to  West  Point,  with  great 
incidental  advantages  to  the  institutions  concerned,  sufficient  to  com- 
pensate them  for  whatever  additional  trouble  may  come  to  them.  I 
say  so  much  in  explanation  of  it  now,  that  I  may  get  you  interested  in 
it,  your  curiosity  at  least  provoked  about  it. 

Mr.  Miles — I  move  that  we  now  adjourn. 

Mr.  Hamilton — There  is  one  thing  that  I  think  we  ought  to  attend 
to:  tbat  before  the  next  meeting  there  should  be  some  programme  of 
business  made  out,  so  that  gentlemen  could  understand  some  time  be- 
forehand what  would  probably  be  the  order  of  business. 

Mr.  Folwell — That  matter  is  in  charge  of  the  committee,  I  suppose. 

Mr.  Hamilton — ^Yes,  sir.  I  merely  call  attention  to  the  fact,  so  that 
it  may  not  be  forgotten. 

Mr.  Flagg — There  is  one  thing  more  that  possibly  the  committee 
would  like  suggestions  on,  and  that  is  in  reference  to  the  extent  of  time 
which  will  be  occupied  by  another  meeting.  I  don't  know  but  the 
committee  will  be  willing  to  take  the  responsibility,  but  I  think  when 
we  meet  again — I  will  express  my  opinion,  and  would  like  to  hear 
from  others — that  when  we  meet  again,  we  ought  to  meet  for  a  longer 
time. 

Mr.  Parker — It  appears  to  me,  if  we  met  one  day  at  least,  earlier  in 
the  week — many  wish  to  get  home,  that  is,  they  have  no  place  to  stay 
over  the  Sabbath — and  if  we  could  meet  Wednesday  or  Tuesday  even- 
ing, it  might  bring  almost  any  of  us,  perhaps,  from  our  homes  together 
at  any  place. 

Mr.  Folwell — I  think  we  should  always  <\jiit  \iQfot^  %^< 

tired  ont 
The  Convention  adjourned. 


'W 
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GEORGE  : 
AeV  Burmit  of  AsriaUturt  < 

"  I  ovi  onlj  eiprsH  1117  regret,  luil  hop*  for  better  luck  neit  time." 

eUNTE 
Fraftuor  of  AfrievUvrt,  Eatt  li 

'•  Could  I  be  with  7011, 1  would  like  tbi;  much  to  hire  n  talk  orer  nuta; 
Agricultural  achoola.  I  would  tike  tohnr  the  ideas  of  the  Tuioua  pen 
important  problem,  particularlj  what  gnde  (u  ao  educkUonal  eMablishm 
man  or  high  aohool)  tb«  iiutitotion  lie  Is  with  aimed  at,  and  alto  what  pri 
lEtbe  leading  one  in  its  managemenL  To  explain  mj  meaning:  tbej  are  ■ 
or  "  nniTenilies."  Both  coUegeB  and  imlTenltiei  are,  or  ihould  be,  aeho 
the  common  Bchool  and  the  bigh  ichoot;  institutiooa  aiming  at  maoh  c 
aiuall7  profeBiiiig  to  haie  the  discipline  of  the  mind  [whatever  that  ma; 
the  leading  objects,  rather  than  the  direct  imputing  of  immediately  nsefij 
bow  fkr  is  this  the  real  aim  of  the  nrioni  "agrleoltural,''  "Ischaicftl, 
other  schools  springing  up  in  all  the  Stalas,  moatlj  onder  the  stimulus  < 
land  grant  for  such  inititutions  1 

"And  this  brings  me  to  what  I  mean  b7  the  second  qnssUon:  what^ 
is  the  UaJing  one  in  Its  plan.  It  seems  to  me  that  in  man;  then  is  no  ft; 
nlte  idea  aa  to  this  matter.  There  is  a  wide-spread  oateide  demand,  (a  ne 
young  America  demand,  I  might  ■a7)  for  only  knowledge  that  is  of  imme 
tical  application.  There  are  two  distinct  theories  held,  as  unlike  as  daj  ii 
■hat  in  colleges,  mental  diicipline  and  culture  are  the  main  things  to  I 
acquisition  of  direct  practical  knowledge  only  the  eecondary  Item;  the  oti 
tion  of  useful  knowledge  is  of  the  first  Importance,  and  that  mental  discii 
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ifhl,  whether  considered  in  the  light  of  an  inftitntion  making  oaltirated  scholars  or  mikiiig 
/practical  farmers.    That  the  pupils  are  better  off  for  attending  such  an  institute  than  if  thty 
had  attended  none,  I  do  not  deny;   bat  was  the  synUm  which  left  them  where  thej  weM  left 
a  healthy  or  sound  one  ? 

^Ko  one  exact  type  of  schools  can  be  expected  to  be  the  best  for  the  interest  of  each  State, 
'  bat  this  is  a  matter  of  detail,  of  grade,  of  special  studies,  etc. ;  but  there  are  principles  of  edu- 
cation which  are  as  broad  as  humanity,  tried  and  proven  by  the  experience  of  generations,  wliich 
we,  in  our  intense  desire  for  progress,  too  often  wish  to  oTcrthrow,  or  at  least  ignore,  apparently 
simply  because  they  are  old. 

"I  will  state  that  I  believe  that  Agricultural  Schools  may  be  made  successful,  which  will  aim 
at  high  mental  discipline  and  culture,  although  I  do  not  think  there  is  much  actual  and  prac- 
tical demand  for  such,  yet  I  believe  they  may  be  made  meeet»fui^  in  the  truest  sense  of  this 
word.  And  I  also  believe  that  other  schools  may  be  successful,  reaching  vastly  larger 
nambers  of  immediate  pupils,  which  schools  may  not  aim  at  such  high  culture  nor  mental 
discipline,  and  where  the  imparting  of  useful  knowledge  is  the  leading  idea  in  instruction — 
schools  truly  profestumal.  But  it  seems  to  me  that  such  a  school  should  be  conducted  on  this 
avowed  principle,  relying  on  its  merits,  without  claiming  for  it  a  grade  or  position  it  does  not 
imly  holdp  or  pretending  to  do  what  it  does  not  do— that  is,  to  give  a  thorough  education. 
Such  a  school  may  be  not  high,  yet  a  center  of  great  influence — greater  because  it  honestly 
does  what  it  professes.  I  say,  after  spinning  out  more  than  I  intended,  I  would  like  to  talk 
with  the  various  presidents  or  managers  of  each  schools,  and  see  what  the  aims  of  each  was, 
how  many  were  trying  to  ride  one  horse,  and  how  many  two." 

Yours,  truly,  W.  H.  BREWER, 

Prof,  of  AgrieuUurey  Sheffield  Scimtifie  JSekool, 

"Although  I  could  not  be  present,  I  am  exceedingly  interested  in  the  objects  of  the  Con- 

wsntion,  and  trust  it  will  be  the  beginning  of  better  things  than  we  have  been  obliged  to  be 

content  with  heretofore." 

PROF.  S.  W.  JOHNSON, 

Of  Sheffield  SderUifie  School,  of  TaU  College. 

'*!  fully  agree  with  you  as  to  the  importance  of  such  a  meeting,  as  proposed.     Will  gladly 

eo-operate  in  any  way  I  can." 

J.  B.  BOWMAN, 

Regent  Kentucky  Vhivenity, 


(Idltorial  from  ''New  York  Tribune/*  September  6, 19714 
EDUCATIONAL  EXPERIMENTS. 


At  a  convention  of  representatives  of  Agricultural  Colleges,  held  recently  in  Chicago,  for 
ilie  purpose  of  discussing  the  progress  and  prospects  of  those  institutions,  many  facts  were 
stated  respecting  their  methods  of  conducting  education,  which  indicate  extensive  innovations 
upon  all  previous  systems,  and  may  prove  the  forerunners  of  an  entire  change  in  the  manage- 
ment of  schools  and  colleges  throughout  the  country.     It  should  be  observed  that  the  agrioal" 
toral  colleges  are  not  only  of  the  branch  which  is  designated,  to  distinguish  it  from  the  UM 
classical  course,  the  *'New  Education,"  and  which  embraces  sclenceavAil  iEL^<^Rv\K&ssMHm 
they  Mre— specially  at  the  West^f  the  most  exteeme  potlVwv  fil  VJt«X.  ^vrvwss^  '^ 
tbe  atadf  of  the  classicB  much  as  tliat  of  mona&tio  lore  axA  «^\tfAaa>X^  Tiw%\aa^ 


rogjudiMl.  Id  Um  oaw  MmmunitiM  where  the;  an  (itukted,  it  U  tha  Akshion  to  wdB  m 
thMltold.  >Dd  tho  "  Kew  EduouiOD  "  ii  populw  beciui«  it  is  new;  all  the  methodi  ol  Ihi 
inatltutiona  tm  viewed  with  doubt  wi  diarespocl,  and  stirlling  norellies  uq  frequenil]  « 

■tituled  fur  tbeni.  nuL,  it  must  be  admitted,  without  auccesB. 

WiUi  many  things  iu  oommon,  there  are  Bumeroua  pariieularB  in  whicb  the  "Nfw  Edi 
Uon"  of  the  East  differs  from  that  of  the  West,  la  both  aectioiia  of  country  grwu  utai 
is  p«jd  by  the  collegea  to  aoalytica]  cheniistrf  and  oiiil  engineeriag ;  tiut  while  ia  Kn  1 
land  the  general  direction  of  the  curriculnm  is  chiefly  toward  technological  •tudiea  aidk 
toward  agricullure,  jnal  tha  reverse  is  true  of  the  Weawrn  Stales ;  jet  it  ia  obFions  that  Q 
is  more  ioiioedlale  need  of  the  science  of  agriculture  in  cullirating  the  well-wom  Ew 
fields  than  in  miaing  cropa  on  the  oomparatiieij  freih  soil  of  the  prairiea.  It  i*  nolicti 
that  even  the  technological  studies  of  the  Weat  include  more  of  mattera  relating  to  dim 
life  than  Ihoee  of  Iho  Eisti  the  former  eepeciallj  ciaroising  the  students  in  actual  diuk 
and  draining,  and  the  oooitruction  of  fences,  farm  buildings,  aod  dwelling;  the  latter^ 
arts  of  the  wortahop  rather  than  ot  the  field.  In  general,  there  arc  many  poor  studeon  i 
would  bo  unable  to  obtain  education  were  they  not  paid,  at  least  in  part,  for  labor;  bit 
problem  of  makiug  such  labor  sufflciently  pruRlable  to  the  cullegea  to  keep  them  ftoinnui 
behindhand  in  finances,  has  not  been  solred  in  more  than  one  or  twu  iustancea  if  alalL 
the  Eastern  States  the  preparatory  schools  are  insulBcieat  in  trsining  pupils  for  the  mUh 
and  between  the  Slate  Institutions  and  technological  schools  not  fostered  by  State  aid  Ibn 
a  direst  and  lomewhat  embarrassing  competition:  but  in  the  Western  Stales  the  commost 
high  BcbouU  of  the  State  are  perfectly  adei|uate  in  preparing  for  the  universities  and  in  Hi 
neaola  at  least,  there  ia  no  riralry  whaterer  between  priTale  eduoMionni  insticatioM  anj  Oa 
ofdiaBlBU. 

It  is  therelbre  at  the  Weit  that  the  most  remarkable  results  hsTe  thna  fkr  been  reached,  i 
the  East  it  \i  yet  believed  that  sludeeta'  lime  '\s  Mo  much  crowded  for  careful  uteniioD  tn  *fi 
culture,  notwithstanding  the  aucce?9  of  the  Amherst  "Aggiea"  at  the  bont-rate.  of  "liiit  li 
agricultural  professors  are  very  proud  as  the  winning  crew  were  the  best  scholars  in  their  ctisi 
and  were  also  aiuong  the  hardest  norkera  of  the  labor  students.  But  at  the  West  it  is  loan 
that  the  studenla  who  do  the  most  manual  labor  invariably  accomplish  the  moat  flaJv,  inJih 
beat  workttien  are  the  beat  acholars.  This  is  probably  io  part  because  (he  work  al  (he  Wtiii 
not  made  compulsory,  and  the  siuglB  eiception  to  auccesa  with  labor,  in  Oberlin,  Ohio,  ni 
have  relation  to  thia  feature.  'Where  the  students  are  paid  citra  for  their  labor,  ai  in  Wism: 
sin,  a  ayatem  of  "docking"  the  pay  where  the  work  was  not  aaaiduoiisly  performed,  had  13 
effect  of  greatly  increasing  its  efficiency. 

But  the  indirect  effects  ore  as  remarkable  as  those  which  lie  on  the  surface.      The  aiud'it 

at  Champaign,  lUinnis,  "arc  not  only  not  ashamed  of  labor."  ssys  Prof,    tlregory "ihet  Iw 

it."  They  are  brought  by  it  iiito  grcaWr  intimacy  with  their  teachers,  rsauliingin  a  belter  ip 
preeiatian  of  the  wants  of  the  atudent,  less  trouble  aa  to  his  di«ipline,  exlraordinsrv  eSan 
on  hia  part,  and  apersonal  improvement  that  ia  mauifeiit  in  the  high  moral  character  nf  [J* 
graduates,  All  this  has  a  corrclaliyc  effect  also  upon  llie  leachera,  who  go  teilh  the  flaJeW 
into  the  field  and  the  workshop  and  take  hold  theraaelTea :  an  eicellent  effect,  phjsiaJ  at  «II 
as  nmral.  Dr.  Welch  of  lovi-a  declarea  tliat  it  bcnclila  him  far  more  than  the  grmnitiqn. 
Prnf.  Miles  of  Michigan  lella  of  the  delight  which  he  and  hia  boys  experienced  on  complWiof 
a  school  building,  every  part  of  which  was  the  wurk  of  their  own  hands.  Dr.  Grcgorr  asis 
bow  could  he  help  a  joyful  aympathj  when  his  students,  having  oonstnjcCod  a  4ivhorie-E»i»(: 
steam  engine,  askeii  him  to  sit  down  with  his  back   to  it  and  aay,  if  he  could,  when  it  "Ji  a 

There  arc  young  women  in  large  nnnibers  in  (hose  Weatcrn  colleges,  and  in  one  of  them  t 
least  there  ia  but  one  Bta\rcB.ae  t*>  tUs\J>i\\a:^.Blf.Kn^™mws.&1\**n,^Eii^E  i^  ,he  i^^^fuc  »r 
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itimony  is  that  the  presence  of  the  young  women  has  an  excellent  eifect  upon  the  young  men, 

s making  them  more  mannerly,  tractable,  and  ambitious.    Dr.  Welch,  at  whose'  institution  in 

^  Ames,  Iowa,  there  are  fifty  young  women,  declares  that  they  are  a  most  raluable  adjunct  in  the 
management,  with  which  he  would  not  willingly  dispense.  Testimony  is  unanimous  that 
there  are  fewer  scandals  of  any  sort  in  these  colleges  than  in  those  where  either  sex  is  domi- 

3  ciled  alone.  And  as  to  capacity  for  scientific  learning,  and  also  for  many  branches  of  actual 
work  in  the  orchards,  forests,  green-houses,  nurseries,  and  market-gardens,  the  young  women 

^  everywhere  equal  and  rival  the  young  men.  The  experimmium  erucia  in  college  affiiirs,  and 
one  worthy  of  the  great  West,  has,  howeyer,  been  made  in  Illinois  and  Iowa.    The  entire  goY- 

.  emment  of  the  College  in  each  instance  has  been  relegated  by  the  Faculty  to  the  students. 
The  result  has  been  that  the  colleges  were  never  better  governed.  The  students  arrange  for 
themselves  a  sort  of  semi-military  organization,  with  a  court  somewhat  like  a  court-martial, 

.  which  tries  offenders  and  pronounces  the  penalties  for  infraction  of  the  laws  of  the  organiza- 
tion. The  Faculty  has  only  to  applaud  the  judgment  thus  far  evinced  in  such  trials  and  sen- 
tences, and  the  occasions  for  any  trials  at  all  have  of  late  become  very  rare.  But  one  fact 
iMded  be  added  to  complete  the  conspicuous  novelty  of  this  system  of  college  government. 
The  **eourt"  in  the  Iowa  College  consists  of  five  young  men  and  two  young  women. 


LAYmG  OF  CORNER  STONE  OF  NEW  UXrVERSlTY  BllLHaG, 

AND  DEDICATION  OF  NEW  MECHANICAL  SHOPS. 


At  &  few  minutes  paat  3  o'clock,  September  13,  1873,  cotDmenceJ 
the  exercises  connected  with  the  opening  of  the  new  Drill  Hall  ui 
Mecbsnical  Shops,  and  the  laying  of  the  corner-stone  of  the  newCai- 
Teraity  building.  The  processiou  formed  in  front  of  the  ruirersitj.iii 
the  following  order:  First,  the  old  Bludenta,  oniformed  and  smii'> 
second,  the  new  students,  about  one  hundred  and  twenty-five  in  nuo 
ber ;  then  the  faculty,  the  trustees,  and  State  officers ;  and,  finaUf,  li* 
citizens  who  had  come  to  witness  the  ceremonies  of  theoocaeiuD. 

The  procession  then  marched  to  the  new  building,  where  the  ei^ 
aadience  present  cunnot  have  fallen  far  eh'M  of  twelve  hnnm. 
Tlitire,  the  Recent  stated  that  ho  hud  just  received  a  telegram  fr"ic 
Governor  Palmer,  BtiUina;  that  he  and  hia  btati'  had  been  leftbytli* 
cars,  BO  that,  much  to  hia  regret,  it  was  impossible  for  hlni  to  b« 
present  as  he  had  hoped. 

After  lilt!  TTniversitj  band  had  beautil'ully  executed  Schubert's 
I'arade  March,  the  corner  stone  was  laid  by  Prof  J.  B.  Turner.  Tin 
Rev.  Mr.  Frame  then  followed,  in  a  short  but  impressive  prayer;  mo, 
after  a  statement  by  the  Regent  of  the  dimensions  of  the  new  buiH 
iug,  the  processiou  reformed  and  marched  to  the  new  Mechamt*! 
Sliops,  the  band  playing  Hail  Columbia. 

At  the  hall  the  Regent  stated  that  we  were  then  standing  in  whtt 
was  probably  the  first  building  of  its  kind  in  America,  a  building  dedi- 
cated to  the  mechanic  arts,  which  arc  to  do  so  much  to  develop  the 
resources  of  the  country,  and  to  military  science,  which  shall  defend 
the  product  of  those  arts  if  need  be.  After  detailing  the  intended 
uses  of  the  difl'erent  portions  of  the  Mechanical  Building,  details  ffilli 
which  our  readers  are  already  familiar,  the  doctor  stated  that  the  bnild- 
ing  would  not  only  be  completed,  but  entirely  furnished  with  m«- 
cJiinery,  etc.,  at  a  coslTvo\,ft-xaft&i!;\\i%'0>L\ii^-'^;'^\'ci-'^i^?ii'a,-i<Qcthe  building 
alone.     This  success,  "Ue  ftsKi,  -wiaa  i>^«^  ^'^  "^^  '>.i\^^SN^%i«a».  t>\  Ss^^'sa 
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of  the  architect,  and  of  the  contractor,  Mr.  Gehlman,  who, 
gh  he  had  taken  the  contract  for  several  hundred  dollars  less  than 
one  else  thought  the  building  could  be  erected  for,  was  still  doing 
3  than  his  contract  bound  him  to — putting  in  better  material,  in 
e  instances,  than  he  had  agreed  to.  After  these  deserved  enco- 
ns,  the  Regent  introduced  Prof.  J.  B.  Turner,  by  saying  that  he 
ed  no  introduction,  since  ^'his  name,  if  not  so  long  as  the  State, 

broad  as  the  Continent." 

fter  explaining  that,  owing  to  the  detention  of  Governor  Palmer, 
ad  been  unexpectedly  called  upon  to  deliver  the  leading  address, 
.  J.  B.  Turner,  of  Jacksonville,  spoke  as  follows : 

ADDRESS  OF  PROF.  J.  B.  TURNER 

-  CUizenM  : 

Lves  me  joy  to  meet  you  on  this  interesting  occasion.  For  more  than  twenty  years  a 
•and  of  brothers,  in  this  State,  labored  as  well  and  as  faithfully  as  we  could  for  the  pro- 
I  of  Industrial  education,  in  this  great  Republic  of  ours.  In  this  labor,  no  one  of  my 
des  ever  received  one  cent  of  public  fiinds  in  payment  for  either  time  or  expenses.  We 
t  and  accepted  no  offices  or  perquisites  whatever,  in  connection  with  the  enterprise ;  and 
le  single  man,  of  that  original  band  of  brothers,  holds  any  such  relation  to-day,  or  ever 
eld  it,  or  to  my  knowledge  ever  sought  to  hold  it  If,  then,  our  hands  are  not  clean,  let 
whose  hands  are  clean,  wash  us,  and  make  us  clean. 

one  time,  as  you  all  know,  the  whole  enterprise  seemed  to  us  to  stumble  and  fall :  to 
to  nought  so  far  as  our  day  and  generation  were  concerned.  I  say  it  so  seemed  to  us; 
owever  mistaken,  we  were  honest  in  our  view.  Under  the  same  conditions,  we  should 
hink  the  expenditure  of  funds  here  an  entire  waste  to  the  State,  which  we  could  not  ap- 
.  That  was  a  sad  and  a  dark  day  to  us — ^to  me  one  of  the  saddest  and  darkest  days  of  my 
But  we  all  decided  not  to  attack  the  Institution:  to  let  it  live  amid  its  new  surroundings 
ould,  even  though  we  had  no  faith  that  it  could.  Then  came  the  criticisms  of  its  friends, 
rere  supposed  to  know  of  its  surroundings,  deepening  both  our  gloom  and  our  despair, 
itensifying  all  our  natural  prepossessions,  prejudices  and  fears.  We  shut  our  mouths, 
r  lips,  and  bitterly  hoped  for  some  better  resurrection  of  our  idolized  principles,  after  we 
n  our  graves. 

;  all  this  is  now  changed;  and  it  is  not  only  our  duty  but  our  great  joy  to  change  to  meet 
;w  conditions ;  doubly  so  when  we  reflect  that  the  present  board  of  trust  and  of  instruc- 
rere,  in  no  sease,  responsible  lor  any  of  those  untoward  conditions.  For  the  first  time 
s  to  this  University  last  winter  to  see  for  myself.  I  did  not  find  any  one  of  the  Profes- 
nd  Teachers  either  omniscient  or  omnipotent;  nor  yet  angels  walking  the  earth  with 
le  grandeur,  with  wings  at  their  shoulders,  all  plumed  and  ready  for  the  skies.  From 
(wspaper  accounts  I  had  previously  read  of  them,  I  hardly  expected  this.  But  I  found 
least  I  fancied  that  I  found)  good,  honest-hearted,  intelligent  men,  prosecutiug  a  great, 
IS,  and  difficult  public  work — new  in  its  ends  and  aims,  and  untried  in  its  modes  and 
da — with  a  patience,  a  zeal,  and  a  self-devotion  worthy  of  their  great  cause;  and  when  I 
aid  that,  I  have  said  enough  in  praise  of  any  set  of  mortal  men  that  ever  lived.  I 
also,  a  corps  of  most  courteous  and  well-behaved  pupils,  well  worthy  of  their  teacheca. 
hinklj  told  me  (what  it  is  easy  to  see  in  any  similar  InaXiVivVQii  wiA^est  >^%  vosi^^^^' 
id  made  mUtakcM,  uid  were  striving  to  correct  them;  and  «x.^cX/^  Na  tii«^^  i&ff 
;  tbem,  kHK  WluU  more  or  better  did  any  man  expect,  ^\:iiC)  Yas«  v^t^^^^^^%  ^ 
—35 


□evnea*,  tha  dlBcalliei,  uid  tin  nUurt]  uid  ftrtiSciftl  obtUcbi  of  the  sreat  mMr^  *■ 
ohicb  lh<7  tn  engaged.  It  will  prolubl;  uke  a  ibouBUid  jet.n  for  >  •iogls  oat  of  ita 
gmt  free  Suudi  to  lemrn  lo  endow  >Dd  muiagn  these  Industrlii  UnirervUiea,  b  OaM 
piusible  maoner.  Riil  what  of  that  *  Aball  we  nerer  Mlempl  to  learn  the  greatHt  of  ill  p 
■iljle  arts,  the  preparing  of  our  Arnvrican  jooth  for  a  tme  Ameriuan  life,  becauM  onr  >n 
difficult  ami  our  lelMiD  a  loag  one  1  I  shall  eoon  die;  50U  will  lOon  die;  we  aliall  ill  m 
die;  but  lh»w  Intlliutiona  will  lii? — lin.  atill  to  leara  their  art  and  their  dui;,  aodlo  Ik 
their  mo*,  long  alUr  tho  oaki  hare  grown  and  fslien  again,  and  rotted  over  our  grafn.  Bi 
then,  i*  m;  trlpple  jo]'.  I  come  here  again  to  da;  10  cast  off  and  abjure  all  inj  {onatif^ 
diou  and  prcpoiBcai'ion) — if  prejudice!  and  preposacasioDi  tbej  w<;re — and  to  tniij  Ibca  t 
iMMb  the  oorner  alone  of  thii  new  and  beantlful  edlGM,  now  rising  to  our  liew.  Wl 
gTMtCT  Jo;  fan  aii,T  man  have  than  when  he  find*  thingi  better  even  than  Ike  hid  itrrl 
hop*  t  Sueh,  in  Icind.  a  the  jo;  of  the  trngela  when  it  beoomea  "meet  that  tliej  ihonld  at 
mtTTj  and  b«  glad,  for  tbie  their  brother  waa  dead  aad  is  alire  again — was  lost  and  ii  hvti 
in  thi4  case,  a  resorrection  a  half  centuiy  eooDcr  than  1,  for  one,  dared  to  bope  for  h,  osi; 
few  short  jreara  ago.     Why,  then,  ahould  I  not  tlii«  da;  rcjoiee  f 

This  Inatitiitloo  will  allU  need,  I  n  the  future  aa  in  the  pait,  a  magnanimouB  patieoee  «ilU 
and  a  ma^^animooi  Ibrbearance  from  without  IB  walls;  our  little  and  oenaorious  erilitta 
can  neither  destroj  nor  aid  it  Thank  God,  it  has  already,  even  though  beyond  oit  fin 
hope,  become  two  big  for  an;  Bach  result. 

It  must  now  live  !  It  ought  to  lire  '.  and  it  will  live  <  The  By  that  can  annoj  tlie  ek|iti 
oaonot  devour  him,  even  though  he  m%<r  cootinue  to  keep  him  in  an  unaeemly  wag^gnf  1 
lniL  Do  the  bo«t  It  oan,  this  Institotion  will  not  and  nnnot  do  all  w«  deaire,  for  at  Imm 
mad  kwidred  7«aM  la  oante;  thoo^  »  ot^,  utd  it  Ms,  and  U  wUl,  do  •  good  wwk  t*ll 
and  to-morrow,  and  forever. 

Some  Umeiit  Ijechiiae  thai  onlv  n  aniiill  per  ocnl.  of  Iho  youtli  educateil  in  our  AgrinJBi 
Collc;^'8  remain,  in  nfwr  lifo,  in  industrial  purcuiui;  and  thorefore  dofro  tlietie  insliiuiioaj 
failure.  Xow,  Reveml,  if  not  most  of  our  older  colleges  were  founded  for  thi?  special  ti 
ATuncd  pur;ioi4e  of  training  up  the  ,(oiith  for  the  mlniatr;  of  the  Gospel.  And  ret  it  is  dm 
ful  wlietlier  fire  per  cent,  of  their  grsdualea  ever  in  fact  enter  the  ministrr  at  all  i  and  do 
bear  their  trustees  and  guirdiane  anil  patrons  talk  of  abandoning  Ibeae  ccillegea  became  fi 
IB  Uie  result  ?  Not  at  alt;  thej  hsve  better  sense  than  all  that.  They  well  know  thai  tlia 
f  nung  man  baa  been  educated  by  their  metbode,  he  will  and  must,  to  a  ^7r«ater  or  tes^  uu 
imbibe  their  spirit,  lieomc  poaaeased  of  their  aolmua.  and  tend  lo  diffuse  il  over  the  wb 
Burfiu'e  of  human  aoeicly,  in  whalerer  profciaion  be  may  be  engaged.  "  Verily  the  tlilldi 
of  Ihia  wiirld  arc  in  their  generation  wiser  tlinn  the  children  of  lighL"  If  then  these  smu 
our  farmers  and  our  Criends  are  educated  in  our  Industrial  inslitutlona — wbicb  bi«  innu  wi 
tonventional,  partisan  or  sectarian,  but  in  all   their  methods,  ends  and  aims.    Irult,  jna 

HUd  broadly  in ilu atrial,  natural,   ccieniilic  and  American,   and  therefore    cbristian 1  iin' 1 

Into  what  particular  profeidsionfl  tliey  may  choose  lo  go  in  after  life  I  This  is  a  free  oouni 
ami  they  huve  a  right  logo  where  they  please:  but  wherever  they  may  go.  or  in  whateier  ll 
may  engagi'.  they  must  and  they  will  carry  the  broad,  sclentiGc,  catholic.  American  and  In 
christiiiti  spirit  of  their  Alma  Mairr  along  with  them,  instead  of  Che  narrow  and  icholu 
spirit  of  caste  and  sect.  We  may  trust  tliem  aa  our  men.  true  eons  of  the  Republic,  and  n 
anna  of  Gud.  whatever  profession  they  may  elect,  wherever  thcj  may  real,  or  wherevw  il 
may  mam,  itie  whole  world  around, 

I  know  liiere  are  good  and  true  men  In  our  State  and  in  all  the  States,  who  still  difl^fre 
you  mid  from  me,  in  their  viewa  nf  American  education.  Some,  and  quite  a  large  class,  thi: 
lliat  lliu  State,  as  iav\  e\iQM\4  ca\v&v«  'W*  i\io\e  4JSm>.  ^n  ijerfccling  tho  common  sibooH  « 
Wve  thebigVier  [orm  ot  \4aow\e4^M>vak«  cmoo^.v>«i^1.  ■*>iii«.'Si\»i*.^w.^^,»„«ni 
k«cp  up  a  full  and  Vvgoroua  awTC^  tA  cvftiw  lDiOT\^ip  at  «»*» .  ^  n»gcv,  .*S!fia.*i*w 


tiw  Bame  tinM  take  ewe  tliat  Hs  gra«i  wholesale  rappllee  should  be  ever  open  and  near  at 

liuid.    The  whole  thing  is  absord.    Others  say  that  political  States  cannot  snccesslVilly  endow 

'  ksA  manage  our  higher  nniyersities ;  and  that,  too,  in  spite  of  the  fact  that  no  institution, 

fiorthy  of  the  name  of  an  uoiTersity,  was  erer  founded  or  endowed  without  State  aid  and  p«t- 

~_    Fonage,  on  the  face  of  the  eartn,  or  probably  ever  will  be.    It  would  be  quite  as  becoming  for 

ft  great  State  like  Illinois  to  run  abroad  for  all  her  goods  and  merchandise,  as  to  do  it  for  all 

^  her  higher  forms  of  knowledge ;  and  what  it  is  clearly  impossible  that  individuals  should  do, 

"^  in  this  regard,  it  is  wise  and  proper  that  the  State  should  do. 

^^       It  is  said  that  there  is  also  in  our  State  still  a  small  class  of  seven-by-nine  politicians,  who 

occasionally  sneer  at  the  great  cause  of  industrial  education,  and  begrudge  it  the  crumbs  it 

gaihcrs.     Let  them  sneer.    To  all  such  in  thU  State,  and  in  all  our  States,  I  have  but  one 

answer  to  give  in  behalf  of  the  farmers  and  working  men  of  the  Republic    We  intend  to 

keep  on  asking  for  endowments  for  each  and  all  of  these  institutions  throughout  the  land, 

"^  until  we  have  made  each  one  of  them,  in  some  good  degree,  in  all  needful  buildings,  appara- 

^*^ '  tag,  perquisites  and  endowments,  what  they  ought  to  be ;  and  when  they  shed  the  full  radiance 

of  their  united  glory  and  light  over  eveiy  stave  and  every  hamlet  on  this  coutinent,  from  sea  tn 

0ea,  we  intend  to  point  to  them  and  say  to  these  carpers,  "  these  are  all  our  stealings  from  the 

^  treasuries  of  the  Republic.     We  obtained  every  dollar  of  them  by  the  honest  vote  of  a  proud, 

'^   ft  patriotic,  and  a  grateful  people;  and  now,  where  are  yours  ?    Can  you,  dare  you  show  them 

""^  to  us  V*    And  whenever  their  dishonest  stealings — ^which  they  cannot  and  dare  not  show — do 

not  in  fact  amount  to  ten  times  as  much  as  our  honest  ones,  which  we  can  show  with  great 

"   pleasure  and  pride,  we  intend  to  suspend  all  further  applications,  and  give  them  a  chance  to 

^   got  even  with  us  again. 

The  mass  of  our  people  pay  the  taxes  and  fight  the  battles  of  the  country,  and  whichever 
pftrty  is  in  power,  they  do  none  of  the  stealing  out  of  the  public  treasury,  and  I,  for  one,  am 
tired  of  the  groaning  and  whining  of  the  few  who  do  it  all,  whenever  these  masses  ask  for  a 
=  §em  dollars  out  of  the  general  or  the  State  treasury,  for  some  great  agricultural  or  industrial 
interest  of  their  own.  I  have  no  doubt  that  the  majority  of  our  people  and  our  legislators,  who 
ftre  not  thieves,  will  continue  to  give  us  all  we  may  need  in  this  regard,  and  that  in  despite  of 
'^  all  these  croakers,  these  institutions  will  at  last  achieve  a  great  and  glorious  success.  Let, 
then,  these  beautiful  walls  rise,  as  the  monument  of  our  past  endeavor  and  the  memorial  of 
our  plighted  faith,  if  not  where yre  preferred,  stil!  to  become  vthai  we  preferred;  if  not  a^  our 
feeble  forecast  prescribed,  still  in  that  better  way  which  He  who  alone  can  truly  forecaste  and 
orerrule  all  events,  may  prescribe  and  elect  Let  them  rise  till  the  myriads  who  dwell  upon- 
these  rich  plains  shall  throng  around  to  uphold,  to  endow,  and  to  bless  them,  till  their  rising 
light  shall  shine  far  abroad  over  this  great  green  sea  of  prairie  lands,  with  its  woodland  isles 
mnd  dales,  to  gladden  every  household,  to  bless  every  farm,  and  to  enlighten  and  exalt  every 
ftonl:  till  ministering  angels  shall  come  to  greet  and  to  bless  their  inmates  with  every  morning 
sun,  and  bid  them  rest  and  sleep  in  peace  with  every  evening  shade. 

The  band  then  played  Prof.  Colberg's  "Industrial  University  March," 
and  then  the  audience  listened  to  the 

ADDRESS  OF  HON.  N.  BATEMAN,  LL.D. 

On  the  lUh  day  of  March,  1868,  just  three  and  a  half  years  ago,  the  Illinois  Industrial 
University  was  formally  inaugurated,  with  appropriate  ceremonies.  In  the  presence  of  a  large 
concourse  of  citizens,  gathered  from  every  part  of  the  State,  words  of  gratitude  and  of  hope 
were  spoken — glad  songs  were  sung — and  the  benedictions  of  Almighty  God  were  solemnly 
inroked  upon  this  new  child  of  humanity  and  of  cIvIUzbIIotl^  fja/\si^%ijKQft«>vi^\s!LNs6&^"** 
steppsd  Into  Une,  iLnd  entered  upon  its  work. 


niT  pritilcgp  to  puticiptlf  to  ihr  aervicei  of  that  great  lUj — to  sketch  the  luMqi 
otlona  *hii7li  bail  rulmiDBtcd  in  tliL>  great  act  of  Congreaa  of  JiOj  I.  M 
and  io  lh«  act*  of  our  Genera!  ABBemWy  of  Jauutttj,  February  and  March,  I8B7,  locaIiq|a 
orgaoixing  this  Unirenitr — to  indiciLte  the  [irinclpleg  upon  »iiich  it  wiu<  prapc^Mi  to  o^ 
tht  tuJtituUoii — la  poiDt  out  the  elements  therein  It  niu  to  be  and  to  rcmaui  ndtcal)yBf 
IB  and  djatinct  from  all  otWr  cxiatiug  State  iQBtltutioni,  and  to  invite  to  It  the(u(^iiKii 
confldence  of  th«  public. 

Three  yoira  aud  a-ha1f  hare  cooie  aad  gone — jcan  of  arduous  toil,  of  struggie  igd  n 
■lid  peril,  of  the  most  pninful  Ticieiitadea  of  hope  and  fear — ud  lo-ilaj  we  meet  tgiit.  ii 
far  what  do  ve  meet?  To  acknowledge  the  failure  of  another  eiperimeat  id  behalf  of  i 
higher  education  of  the  induatrial  claaeeii?  To  moum  over  abaadoued  plaju  and  poiA 
hopes?  TopultheDliooiBladuBtrial  Univerailj  iBtO  taokruptcy,  iaTentvry  and  sell  iuuv 
and  diaaolve  fotever  this  grand  partuerabip  of  labor  and  learning^ 

Nay,  Torily,  but  m  lay  the  eurner-etone  of  a  ac"  Uaireraity  building,  the  b«Et  ada^  ( 
planned  edifice  of  ita  class  on  tho  continent,  nilh  eluiB-room  aocommoilatioBa  foe  vm  t 
ibouaand  atudenta;  and  to  celebrate  the  opening  of  a  new  Uecbanic  and  lllUlat^  HalLofe 
reaponding  proportioBs.  Thest-  ore  the  object)  for  which  we  meet — these  the  au>pic«t  an 
wliicfi  we  assemble  to-day. 

I  am  not  unacqnsinteil  with  the  hUtory  and  progress  of  all  the  Agricultural  Collides  M 
lished  on  the  fonndaliou  of  the  public  lands  granted  bj  the  act  of  Congreei  of  July  i,  IH 
and  I  affirm  that  no  other  has  accompllihed  so  much  within  the  same  period  &om  the  iifcii 
of  Ita  dfnra  for  the  admliaion  of  students,  u  baa  ours.  And  if  reference  b«  had  to  the  u 
her  and  nature  and  coatinusnce  of  tho  obalaelee  and  difficulties  encouatercd,  the  pro^o 
this  Iiu^tutioii  ia  altogether  mnatkftble- 

In  aUttlemore  than  thf«ftyeai*of  sntaal  woriting  lime,  otder  baa  boan  evoked  fiuBCiri 
sinn;  Ihe  di'psrtnii'nt^  hiivc  ticcn  defined  and  orguniied;  the  lam  led  estates  havi-  Iwcn  ["i^t 
mpldl)'  lowiinii  s  fymuielrii'Eil  development;  the  old  building  boa  been  maile  [o  seem  eieo  m 
unsightly  Ijy  conlrast  wiili  the  oriierlj  beauly  of  the  grounds  in  which  it  now  slarda^  f 
mem  ul'  philoaapiiical  and  other  apparatus  of  Soi^hed  workmaQship  and  iniprored  coaHn 
tinn  bare  attested  the  efficiency  of  the  mechanical  department;  series  of  eiperimenta  of  p 
[irai.'ticnl  value  to  faimer:;,  horticulturista  and  stock- raisers,  have  been  inaugurated:  auenii 
has  iH'cn  widely  drawn  t^  the  courses  of  public  lectures  on  practical  subjects,  giren  (i  I 
rniversity,  aud  elwwborc  under  its  auapices;  the  libraries  have  been  eurichcd  by  rare  "oti 
CHrel'ully  selected  by  the  Regent  and  Facultr,  from  the  tressurea  of  both  Europe  and  Amcni 
the  department  of  chemistry  already  challenges  the  attention  of  recognised  ma^lerf  in  !l 
moat  iiplendid  of  the  natural  sciences;  similar  iuHtitutiona  in  Europe  have  been  via i led  i 
studied,  and  sueh  improved  methods  aud  principles  aa  were  found  to  be  applicable  here,  ii 
hc-a  introduced  to  enrich  and  perfect  our  own  system;  the  number  of  students  ha^  more  tli 
({uiidrupled.  while  the  average  attainments  of  applicants  has  advanced  io  nearly  an  f^' 
raliii,  Ibua  Bupplying  bolter  material  for  the  force!  of  the  rnivcraity  to  work  upon;  the  Bui 
plierc  of  the  Institution  is  wholMome  and  braciTig.  producing  an  enmeat  and  manly  aien 
l^itienf  xtudcnt  life;  through  all  the  departments  and  cln^seei  of  the  L' Diversity  the  fnib 
and  most  inspiring  brecies  come  from  tho  fields  and  meadi~~  ,  from  the  f«cta  and  ohjecu 
the  ouWr  world,  and  not  from  tiuoka,  and  the  tmil  of  the  loi'tUution  is  already  very  panBi 
in  tht'  direction  of  those  pursuits  ami  ends  for  which  it  was  establivhed-.  and,  finally,  thef 
rent  of  public  seniimeul  now  seta,  strong  and  steady,  'iii™r</«  the  LniversiLj,  and  the  ft 
uf  the  Kiale,  through  their  reprcsenlntivea,  have  recently  put  the  seal  of  their  ipprobatinnt 
confidence  upon  it,  bj  appropriating  the  funds  wherewith  these  atructurea  arc   now  rising 

Are  not  these  ho[*iu\  «»u\W  to  >«  aeWevMl  in  fortj-cwo  months*  and  do  they  not  pmpbe 
"great  future?  W^o  thai  ft*o>AV\x\i\v*\ii*Mo'o,\'*"''*'-*'«^'^''*^'«i^*«f.'Js(:»hal  isreali 
lod.j? 
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'  And  BOW  the  inqnirj  arises,  what  has  brought  about  these  results^  this  refluent  wa^e  of  pub- 
He  sentiment,  these  conyerging  and  centripetal  forces,  these  auspicious  eyeuts  and  well 
Ibanded  anticipations  of  greater  things  in  the  near  future? 

Not  to  under-estimate  other  contributing  factors,  I  belieye  that  prominence  is  due  the  fol- 
lowing: 

1.  To  the  sound  and  well  coflftidered  principles  promulgated  bj  the  trustees  in  their  first 
published  circular.  Truly  comprehending  and  firmly  grasping  the  outlines  of  the  problem  set 
before  them,  they  boldly  declared  at  the  very  outset,  what  they  believed  to  be  the  true  charac- 
ter of  the  Institution  which  they  were  to  found,  and  the  essential  conditions  of  success.  They 
nplifted  a  banner  that  was^  to  be  borne  at  the  head  of  the  columns  of  modern  civilization. 
Rejecting  the  wood,  hay  and  stubble  of  those'  who  would  build  for  to-day,  they  chose  granite 
and  iron,  gold  and  precious  stones,  for  their  temple  of  ages.  Denying  the  imputation  that 
fikrmers  and  artizans  needed  Um  culture  than  others,  they  proclaimed  the  truth  that  no  other 
olasscs  needed  more  careful  training,  and  that  only  by  learning  equally  varied  and  profound, 
would  it  be  possible  for  the  industrial  classes  to  break  down  the  barriers  in  their  way,  and  pro- 
tect themselves  against  the  formidable  aristocracy  that  was  growing  up  under  the  name  of  the 
professional  classes. 

The  scheme  which  they  presented  did  not  escape  criticism.  To  some  it  was  a  stumbling 
block,  to  others  foolishness.  Though  drawn  up  with  the  laws  of  Congress  and  of  Illinois 
open  before  them,  and  with  fidelity  to  their  spirit  and  intent,  a  lower  and  narrower  interpreta- 
tion vras  tenaciously  urged,  and  the  weapons  of  irony  and  ridicule  were  mingled  with  the  gra- 
rer  imputation  of  a  perversion  of  the  funds  from  their  legitimate  purpose.  But  the  trustees, 
with  patient  endurance,  steadfastly  looking  into  the  future,  stood  quietly  yet  firmly  by  their 
Bonvictions,  and  in  accordance  therewith  the  University,  in  due  time,  was  launched. 

The  good  effects  of  the  high  ground  thus  assumed  at  the  outset  have  been  incalculable.  It 
led  to  an  earnest  and  widely  extended  discussion  of  the  whole  question  of  higher  education, 
;>f  State  and  national  Universities,  and  especially  of  the  problem  of  how  to  marshal  the  forces 
yf  science  and  culture  in  the  interest  and  to  the  support  of  the  children  of  toil.  The  press 
deemed  with  arguments  and  theories,  with  essays  and  strictures,  on  one  side  or  the  other, 
wLile  editorial  lightnings  flashed  and  thunders  rolled  continually.  By  all  this  the  people  were 
tnightily  stirred,  instructed  and  eduecUed.  It  is  safe  to  say  that  the  liberal  views  on  which  the 
[Jniversity  was  founded,  have  three  friends  and  supporters  to-day,  where  they  had  one,  when 
the  controversy  began.  The  fact  that  the  Regent  is  at  this  moment  at  his  wit's  end  to  pro- 
ride  room  for  the  students  already  here  and  known  to  be  coming,  is  proof  on  this  point  By 
aplifting  this  worthy  standard,  we  have  all  the  time  had  something  worth  contending  for, 
irhile  upon  the  lower  plane  proposed  by  some,  success  would  have  itself  been  a  defeat. 

2.  But  a  true  philosophy  of  education,  broad  and  comprehensive  plans,  have  in  themselves 
no  self-acting,  self-developing  power.  Be  these  never  so  wise  and  good,  success  must  still 
lepend  in  a  large  measure  upon  the  fidelity  and  capacity  of  the  agents  to  whom  the  execution 
is  intrusted.  I  am  here  as  the  blind  eulogist  of  none,  but  a  sense  of  what  is  justly  due  to 
good  and  faithful  servants,  will  not  allow  me  to  withhold  an  expression  of  the  belief  I  enter- 
tain, that  to  the  Regent  and  Faculty  is  also  due  much  of  the  success  and  prestige  achieved. 

Had  the  first  Regent  and  Professors  of  the  University  been  men  of  less  breadth  and  discern- 
ment; less  honest  and  catholic  in  their  views;  less  ready  and  willing  to  seize  and  utilize 
every  legitimate  element  of  success,  every  sound  principle,  whether  old  or  new — had  they  been 
less  conscientious  and  devoted,  as  well  as  capable  and  scholarly,  and  less  patient  and  prudent 
withal,  we  might  not  have  been  summoned  hither  to-day  on  this  glad  errand;  these  nascent 
walls  might  not  have  been  grandly  rising  about  us. 

Few  appreciate  the  environment  of  difficulties  attending  the  opening  of  a  great  institution 
>f  learning,  even  under  the  most  favorable  circumstances — the  unlooked-for  emergjsnciea  and 
perplexities,  the  adjustment  and  arrangements  and  T^axraxi^Tn^iiXA^  >^\i2Wa  isa^nc^t^^ 


I  nnoothl; 


inrli  force  KCting  irllbont  noiM  or  frldluu,  «ch  bodf  n<o>'><i|;  in  >>*  on  ^Pf'l'ii 
orbit.  But  how  fonoUiblj  xod  p»iofullj  tinhkiiivj  «*  the  omburaAsiuonu  "ben  i)k<u 
priM  iwtlf  is  iM-pily  v» peri lue QUI,  nith  no  twnlea  pnUii  to  follow,  no  sarr  liglit»  w  nU> 
the  put  &lmo»l  h  lilunk,  the  fiituis  little  beiur  tLsa  ilarkncu. 

Not  onij  wu  thii  the  prubleu  wUh  wliii:li  our  Keyeiit  kod  hia  aaoooUttiM  had  lo  |n((l 
hut  ihore  wpiv  other  »riil  sjKviiil  elamenta  of  ditBeiiltj,  4  Ihnn  r«c«iit  coolest  for  ihe  loc^ 
of  the  tJnlvvraitf  hkd  left  the  uiiul  hirrcat  of  irritulons  sod  alieofttioDt ;  the  frienb  I'l 
diiKtrisI  eduoUinn  were  Dot  k  anit  in  support  of  thi>  IiutitutJon.  nor  cren  la  tbi!ii  liMi  «(l 
p>nl>r«l  prliiuiplci  and  polity  in  ■eoonlanm  with  wliiub  it  thuuld  be  organixed  kjid  i  nnihn 
Amid  thu  cluhiiii;  or  oploloni  and  Ihrorlca.  the  public  mlud  became  for  a  tinit  beaiMa 
•nd  ronfoB^d,  and  oumj  siadBiica  delajreJ  enioring  tho  tnatitalion  till  it  should  cbtAri;  ifp 
wbal  the  vicitement  eignified  or  portended,  and  what  tlua  end  IbHivof  might  bo.  Adilod  wi 
thin,  the  huililinga  were  vinauiuble  and  inauffirl^nt.  th<>  applianctn*  of  inBiniciton  *en  vm{ 
In  the  oitivuie,  tbe  nnniber  of  Uachera  inadc'iuatc,  ajid  Ibr  anllablo  funds  whollf  nnlqial 
the  ucccaBJtiei  oftlie  csae. 

Into  the  midst  of  this  unpromuinf;  conflict,  pmrSronwl  \'j  tbia  tangled  »9tt  vf  dUEaiU 
theie  Ftrong,  brave  men  miiered,  doing  ilm  bvat  iIict  voM.  prvsniug  dieadilj  on,  Mf-hbMi 
■  double  bunhin  of  labor  and  rmponiihilltr,  patient,  udoditi plaining,  hnjwfol;  KahingliUl 
morning  ihonld  brotk,  and  relief  and  rcmgnlilDn  eome.  They  have,  iudeol,  wttM  war 
tlnna  an  to  the  lUndanionlal  tnilhH  of  edut^alion  and  edueational  phlloaopfaj,  but  Hm;  m 
woildodlo  no  pet  Iheoriea  iii  Follali'ral  niaiWrt,  und  onniniitted  to  no  st^reotypeil  mMbodii 
meiuunu  of  reaching  the  desired  end.  Ever  aecking  liRht,  and  willing  to  nalk  tbel^  *h 
fontid,  thej  have  not  disappointed  the  eon&denee  reposed  in  them.  While  resisting  eivii 
tant|A  to  ereKhrow  Ibe  btoad  foundalwiw  oa  whicb  tb^  beUsved  tliat  Uie  lemide  not 
reMvd,  ir  ■!  all,  thsf  faav*  eMF  been  read^  V>  modify  the  daudla  of  tlie  npmtraetui*  in  i 
.■nrilnnw  with  the  H^foldinp.  of  CTcnU  and  the  K'BohiTie-  ofe^prricnc-e. 

M,  Oiittlw  mnst  polentiul  rniii^e  of  Ihc  triiiiDpliutH  fWjn'if  oC  tbi>  Illin(ii<  IniliiHr[,i]  D^iv 
Kilt,  and  nf  (he  nobla  futiiro  which  wc  are  tmlar  ppvmitli^  to  believe  lies  bt-fon'  il,  is  wilt" 
ituubl  the  fact,  (■ooominR  dailj  more  apparent,  that  its  aorlt  in  in  harmony  with  and  tlmiDl 
I'X  llie  prtuing  vrfh  nf  Ihr  tii-hi^  prfrrtU  ;  llint  it  is  mnvinj  in  Ibe  line  of  the  occan-cnmi 
of  rri'xlern  Ihouqhl — in  tlie  direclion  of  the  imrnmount  intere'Sts  sod  neocsaities  of  humaniij, 

itiil  for  thin,  in  nin  would  be  the  cicellence  of  ite  curriculum,  the  learning  and  heraiiic 
ilH  Itej^nt  and  Fafultj,  the  msgnlliccnee  of  ite  building»  and  the  nbtiniUnee  of  iu  rvfotm 
The  try  of  Ibe  liisappointcd  and  tired  world  ia:  "  Clive  na  the  true  bread  nnd  n-«ler  of  lifc— ■ 
are  Etnrving  npon  hiuha  and  flesMcsa  bancs.  If  there  la  balm  in  Ibn  GJIfad  ^^!^eienee.  tri: 
it  down  to  us,  for  wc  are  sick  unto  deith.  If  there  is  biesaing  nnd  power  In  philnsnpliv  i; 
learning.  dispoiiBe  them  to  the  toiling  millions.  We  would  not  bnow  lepa  of  the  wu'lJ 
eulne,  but  more  of  these  visible  heavens  and  rhia  solid  earth," 

III  reapi)D*e  lothis  long  and  bittfr  erv  of  the  n^e^,  we  bare  at  last  a  nnn  dfpnrturt  in  B 
fntion.  Its  imprcBBive  motto  Isi  "The  invisible  things  of  God  from  the  creation  ef  l 
world  are  cloarlj'  peen,  being  understood  by  the  Ihijvjt  llml  art  mndf." 

The  movement  Ib  from  the  few  toward  the  ronQj — through  the  itb^tniet  to  the  eooiTelf 
from  I^ouks  lo  nature^from  Ncet  nnd  cnste  and  parlv.  to  hutaanitv.  Welcoming  all  knowWi 
the  whole  unbrdken  circle  of  the  ecienceB,  nnd  joyfullj  recognising  the  right  of  ci-erv  niic 
devote  hiniaelf  lo  any  ehuten  study  and  to  any  pursuit  in  life — making  war  upnn  no  eiisli 
institutions  and  eunrecf  of  etudy — its  apeeinl  province  is  lo  uliVtr  education  in  the  intrivfl 
produiHlve  induttrj',  to  rff/i/nw  Ibe  shining  battalions  of  acience  OTit  upon  the  open  pliin* 
life,  and  bring  tliem  to  the  support  of  the  ubi([uiCDUs  and  pgnntic  activities  of  the  age. 

Bowing  to  the  truth  that  by  the  sweat  of  his  fare  shall  man  eat  bread,  il  aeeks  lo  le*eD  i 
sweat  and  increase  l.Vie  (\\iM\Vi'.j  ol  \wcttA.  \\*w.iv\«  ^■Abulk  of  mankind  encaged  in  ti 
Jnglbe  soil,  andweaivW  &i>"tiUii^N.\iBinTi\»A^«e*^»*^'vtVCTen'^»'».»s*,.a(jKii-sA.<»ailo 


_1 


^  "k  ezpoeedy  and  seeks  |o help  them  in  the  anequml  encoimter.  To  thit  man,  vainlj  eodeaTor- 
^^  log  to  raise  wheat  in  a  soil  destitute  of  the  essential  elements  demanded  by  that  grain,  it 
^"^ -whispers  a  word  of  counsel — ^he  changes  the  crop,  or  supplies  the  needed  ingredients,  and 
success  is  the  result.  It  sees  the  scanty  results  of  husbandry  everywhere,  compared  with  the 
^^'  poMibilities  of  the  soil,  and  invites  desponding  farmers  to  the  cheering  revelations  of  vege- 
~-:'  table  physiology. 

It  Uk^  out  upon  this  marvelous  land  of  ours,  so  full  of  exhaustless  treasures,  above  and 

'.  bflneath  the  surface — upon  the  infinite  variety  and  magnificence  of  its  natural  scenery — its 

~---  lakes  and  rivers,  Its  Niagaras  and  To  Semites,  its  ocean-girdled  shores,  its  stupendous  moun- 

-  tain  ranges,  its  boundless  capacities  for  manufactures,  and  for  domestic  and  foreign  commerce 

.  — opon  its  amazing  national  and  corporate  enterprises,  its  screaming  locomotives,  [pushing 

n<Mth,  south,  east  and  west,  like  the  beast  of  apocalyptic  vision,  while  tunnels  open  and  bridges 

.-   rise  to  receive  them  as  they  thunder  along.    It  beholds  the  rising  towns  and  cities,  the  tidal  waves 

-r_  of  emigration  setting  towards  the  occidental  ocean,  while  State  is  added  to  State,  and  territory 

after  territory  is  organized  out  of  the  imperial  domains  of  the  far  West,  affording  illimitable 

=~-   Importunities  and  boundless  fields  for  the  display  of  enterprise,  with  swift  and  sure  rewards 

:  Ibr  the  energetic  and  industrious. 

It  contemplates  one  form  of  government,  so  wise  and  fi«e,  with  every  avenue  of  preferment 
cpen  to  honorable  competition — no  fetters  on  limb  or  conscience,  on  press  or  tongue — no 
tyranny  of  priest  or  king,  of  oligarchy  or  caste.  And  our  people,  keen,  shrewd,  alert — full  of 
the  spirit  of  enterprise,  adventure,  enthusiasm  and  dash  ;  the  most  aggressive  and  self-reliant 
on  earth.  And  marking  all  these  things  it  asks,  what  should  be  the  education  of  such  a  peo- 
ple, in  such  an  age  and  country  ?  Was  ever  a  people  so  environed  by  such  tremendous 
incentives  to  a  brave  and  heroic  manhood  ?  Its  high  challenge  is:  Go  into  these  battle-fields; 
cat  and  hew  and  delve ;  dig  down  these  mountains,  fill  up  these  valleys,  bridge  these  rivers, 
push  on  the  highways  of  commerce;  lay  the  iron  rails,  stretch  the  telegraphic  wire,  down  with 
the  forests,  up  with  the  homestead,  on  with  the  stalwart  hosts  of  industry;  let  the  anvils  ring, 
the  forges  blaze,  the  shuttles  fly,  the  spindles  hum ;  speed  the  plow,  the  loom,  the  ship  and  the 
buzzing  wheels;  explore  the  mine,  bring  up  the  shining  ores,  stuff  the  black  diamonds  into 
the  red  hot  throats  of  furnaces,  and  let  the  molten  iron  and  steel  pour  forth ;  peer  into  the 
mysteries  of  soils,  of  animal  and  vegetable  life  and  growth,  bend  upon  them  the  apocalyptic 
light  of  the  solar  ray,  clap  on  them  the  vise  and  thumb-screw  of  chemical  analysis  and 
wrench  and  torture  their  secrets  from  them  ;  and  you,  ye  Titans  who  wield  and  whirl  the 
mechanical  forces,  marshal  the  omnipotence  of  your  dynamics  and  statics  to  relieve  the 
strained  and  aching  sinews  of  man,  to  reduplicate  his  power,  add  to  his  comfort  and  ennoble  his 
life;  ye  landscape  gardeners,  and  rural  engineers,  subsidize  the  hillsides  and  slopes,  the  wild 
rocks  and  glens,  the  majestic  forests  and  tangled  thickets;  fling  over  them  all  the  spell  of  your 
enchantments,  and  make  them  minister  to  beauty  and  adornment    With  trees  and  shrubs  in 

clomps  and  groups,  at  artistic  points,  with  clambering  vine  and  rose-clad  trellis with  the 

cheap  and  simple  magic  of  light  and  shade,  foreground  and  perspective,  beautify  the  homes  of 
the  toiling  poor,  for  it  is  the  will  of  God  that  earthy  as  well  as  heaven,  shall  be  filled  with 
brightness  and  glory. 

These  are  the  trumpet  voices  that  seem  to  ring  out  from  these  rising  walls  and  foundation 
Btones,  sounding  upwards  to  God  and  grandly  echoing  onwards  into  the  stillness  and  silence 
of  the  waiting  future.  This  is  the  new  departure  in  education — not  differing  so  much  from  the 
old  in  essence  and  purpose,  because  these  are  generically  and  immutably  the  same,  but  calling 
upon  the  children  of  men  to  give  a  new  direction^  new  fMM,  to  their  powers  when  trained  and 
polished  by  culture — uplifting  the  gorgeous  banner  of  Nature,  written  all  over  with  symbols 
of  matchless  wisdom,  and  flashing  with  the  ineffable  glory  of  God,  and  seeking  to  attract  to  it 
and  to  gather  about  it  the  devotion  and  love  and  joyful  service  of  those  Klvcnsi  \^\!c\<^^<(^^^c^  ^sejS^ 
learning  h^re  made  keen-§ighted  strong.    It  declaxea  \2baX  Vii  ^<^  '^p^^^esccA  ^^  V>^sficMsv^?S 


meeluDici;  of  miniog.  engineering  had  «rchito(!tur«;  of  •nimal  uid  T«getahle  phjviohp^ 
hTbrldiuiion,  »nd  ■  ihauiuid  oxbrtt  triBing  oui  of  tli»  imicIJM  of  Ibe  Indtuliikl  uu,  ta 
U  icopv  lor  the  httinet  power*  uul  tha  profouDdeit  Ickmlng,  while  their  pnrBaii  opm  ^h 
fouuUina  of  inWua«,  STor-Tlryi  ng  rqiI  porctiaUl  enjofoiant. 

It  ii  bfcuite  I  bfllDTe  llul  thii  baitdiog  vhich  wo  to-A%j  intvpiTtie.  and  tlul  tUlelittCM 
whose  oomir-slone  wo  have  now  laid,  ind  the  nniierBily  lo  wUieli  Ibey  both  belong,  in  d 
lloked  with  the  fbtore  weU-balng  and  glor;  of  Itlliiol*.  aud  wiih  these  brtghtar  hope*  to  ft 
ou  coming  %gra  of  oultare  ind  of  humaailf,  that  I  liavc  l«n  my  work  aod  come  bilhtr  104^ 
Ood  grant  lliM  the  dawn  of  a  long  career  of  great  ujefulnew  and  proiperitT;  of  libera]  f* 
vltlon  and  foBt«riDg  care;  of  pobliii  rwpfct,  confidence  and  alTbttioo.  wbick  today  Ma 
brtakiDg  along  (he  borison  of  this  luaUtutiaa,  mar  shine  on,  brigbWr  and  brighter,  antUth 
perfect  day. 

Prayer  waa  then  offered  by  tlie  Kev.  Mr.  Riley. 

Upon  the  platform  were  the  Hons.  Messrs.  Miller,  Williams,  Shei 
don,  Langley,  Wright,  Flagg,  Grigtrs,  Cunningham,  Dunlap,  and  pw 
hapB  others ;  alao,  membera  of  the  Board  of  SupervisorB  of  the  conntj. 
Severa]  of  these  were  cahed  upon  ibr  speeches,  and  made  short  bnl 
appropriate  remarks,  all  of  them  indorsiu}?  fully  lite  conrse  pursned  bj 
the  University,  and  promising  it  their  heartiest  support. 

Mr.  Bailey,  of  the  Board  of  Supervisora,  beiug  called  upon  as  a  rep- 
reeeatative  of  the  people  of  Champaign  county,  expressed  himself,  and 
the  people  in  general,  as  well  satisfied  that  the  University  had  lieen 
•d  bf-nolit  t-}  them  in  tin;  past,  and  w.julil  l.i-  tiill  mui-e  in  iht;  fiuiire. 

Music  by  the  band  lollowed,  and  the  audience  adjourned  tu  in«' 
next  year,  Providence  permitting,  to  dedicate  tiie  maio  buildiug. 

And  now  a  few 

CLOSING    WORDS. 

GerniB  are  prophecies.  Tiie  germ  of  the  acorn  is  a  prophecy  of  the 
wide-spreading  Oiik.  Tlie  past  is  the  germ  of  tlie  future.  The  histo- 
ries of  tlie  coming  centuries  will  he  hut  au  outerowth  of  the  events  oi 
the  present,  as  the  liistory  of  the  present  ia  hut  an  outfjjrowth  of  iliat  I'l 
the  past. 

Seeds  grow,  produce  and  die,  and  by  culture  their  fruits  are  im- 
proved, new  species  are  created  and  take  the  place  of  the  old.  Xeir 
proph^'cies  arc  written  in  tlie  hidden  recesses  of  the  soed.  Tla-re  tlie 
eye  of  the  skilled  botanist  may  detect  them,  but  the  multitude  see  tht-iii 
not,  read  them  not;  t^ie^  must  wait  until  the  germ  has  becorao  a 
plant,  }ierba])8  until  it  has  produced  its  first  fruits,  imtil  the  pronlifcv 
has  become  history. 

In  the  history  of  education  it  is  evident  that  the  education  of  the 

prtiSQJit  is  but  ai\  iiu\.;,tciw\\\  ti^  \W>^.  <i<  iW  i^'ist :,   but  cultured  by  eipt*- 

'rience,  the  old  oduealwii  V^w '■''^'j^t^sAi''  »aV«^vi-c\VN«x*a.'««i^.^'8JiV 


new  seedling  produced.  The  men  of  experience  and  thonght,  the  sUII- 
fnl  bottnifits  in  educational  matters,  read  long  ago  in  this  plant  of 
induitrial  education  the  prophecy  of  its  future.  Would-be  sages  said 
it  was  but  a  seed  of  the  old  plant,  aud  that  hence  it  would  produce  the 
same  fruit  as  the  plant  firom  which  it  sprung.  Prophets  of  evil  foretold 
its  speedy  withering,  and  did  all  in  their  power  to  prove  their  prognos- 
tications true.  But  those  to  whom  the  seed  had  been  entrusted,  dug 
broad  and  deep  the  ground  which  was  to  receive  it,  and  the  germ,  in 
spite  of  adverse  storms,  has  grown  aud  prospered.  Its  first  fruits  have 
been  produced,  and  the  vote  of  the  Illinois  Legislature  last  winter, 
granting  such  magnificent  appropriations  to  the  Industrial  University^ 
was  the  verdict  of  impartial  judgment  pronouncing  them  good. 

But  the  fruit  of  a  plant  is  also  its  seed ;  if  the  present  is  the  accom* 
plishment  of  the  past,  it  is  also  the  prophecy  of  the  future. 

If  now  we  look  upon  the  present  of  the  ITniversity  as  we  should,  as 
a  germ,  a  prophecy  of  its  future  and  of  the  future  of  the  education 
which  it  represents,  their  common  strength  and  grandeur  in  years  yet 
to  come  may  better  be  imagined  than  described. 
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